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. tntiroducti'on 



For the past decade, student enrollflients have declined steadily in 
school districts throughout the United States. By the fall of 1980 the 
national enrollment of entering students will likely be the smallest in- 
ten years. This loss of students in expansion-oriented American public 
education has become one of the most coinpelling problems facing school 
district administrators teday. 

National Enrollment Trends 

Between 1950 and 1970 elementary school enrollments grew from 22 
million to 37 million students while secondary school enrollments more 
than doubled, from 6.5 million to nearly 15 million students. Public 
elementary and^secontfary school expenditures rose accordingly from $6 
billion in 1950 to over $40 billion in 1970.- By 1970, however, two 
decades of educational growth ended as elementary school enrollments 
bei»n to decline. District budgets and federal funds for education - 
grew strained as school tax rates and teacher salaries continued to 
escalate. 8etween 1970 and 1974, the nation experienced a loss' of 
2.4 million students enrolled in its public schools. A total decrease 
in enrollments of 3.4 million Is expected between 1975- and 1982. Pro- 
jections from the U.S. Bureau of "Census, indicate that enrollments will^ 
continue to decline through 1981-82. First grade enrollment*: will In- 
crease in 1951, as will enrollments in the higher grades in the suc- 
ceeding years. As lower grade enrollments begin to increase, however, 
secondary- enrollment will continue to decline through 1990. 

Planning Around Decline 

In a Society unaccustomed to contraction, declining enrollments • - 
have seriously challenged many public school administrators Who have 
enjoyed enrollment growth duHng thetr prcffssstona*l"care€rs.~ DecTining 
enrollments, liowever, coupled with diminisMng resources, budget de- 
feats, reductions in- force, program closures, and restricted curric- 
ulums, hffve increasingly demanded -tl»a4.*teade*:sWp-4je-fl»e»surerf^^ - 
ability of admlnisftrators to cope with the long and short-range effects 
Of this decline. 

Planning around a declining enrollment requires much more re- 
sourceful school district management than that during an expanding 
enrolltoent. ,Decline"cannot be construed as- the reverse. of expan- 
sion; the mbst recent program and staff additions, for Instance, 
mif not be the most expendable or. least important. Yet a declining 



enrollment need not imply a corresponding drop in the quality of educa- 
tional services. Enterprising and creative school administrators can 
develop better programs through necessary conso^lda^tion and can find 
effective uses for existing facilities. ^ Enrollment decline can prove 
to. be a crisis or an opportunity depending on the management's response. 

The key to successful decision-making during declining enrollments 
is a comprehensive planning process by which facts and opinions are 
gathered, alternatives proposed, and decisions made that best perpetuate 
community and staff support. Comprehensive and effective -planning implies 
long-term and system-wide planning as oppoised to a short-range "crisis 
management" style. Comprehensive planning provides the opportunity to 
evaluate personnel and policy in times of rapid change and to ensure 
quality education despite decreasing resources and enrollments. 

Successful school district planning for declining anrollment depends 
upon an accurate procedure for monitoring and predicting enrollment changes, 
^enrollment projections are the prime indicators of future demand for educa- 
tional services, programs, staff, and facilities. The credibility of all 
planning decisions, of course, is directly linked to the accuracy of the 
projections. 

Local Impl ications 

The loss of over five million students within a ten year period 
clearly has severely affected school districts throughout the nation. 
Knowledge of this national trend is helpful, but does not provide ""ade- 
quate guidance for local planning. / 

Local declining enrollment patterns must tie studied to develop 
appropriate strategies and procedure^ to respond to individual trends. 
Each school district, because of unique coimunity needs, must develop 
its own strategies, determined by its educational goals and programs, 
community 'needs, financial resources, enrollment projections, and plan- 
ning capability. 

Purpose and Goals 

v_ 

This study is designed to disseminate valuable information about 
various enrollment projection methodologies used by School districts faced 
with declining enrollment and population shifts. 

Implementing an enrollment projection methodology and a comprehensive 
planning methodology In a sc,hool district is -often a complex problem be- 
cause many posslbillttes-exlst. Many of the possible methods, however, 
may not be appropriate for an Irrdivldual school district. The most use- 
ful approach to complex problems where several solutions are possible 
and one "right" method is ,oot readily apparent," is the case" study ap--' " 
proach. Case studies presented In this study describe enrollment pro- 
jection m^hodologles presently used In^four metropolitan areas. rAll 
areas are experlencl-ng declining enrollments and drastic isopulatlon shifts. 
These four descriptions^ describe ways In which selected school districts 
around, the cobntry- facing drastic population shifts and policy alterations 
carried out comprehensive planning. The .case studies also describe meth- 
odologies for projecting individual school enrdllment, a proicess often 
neglected In school enrollment-planning HteratureTbut crucial for the 



appropriate allocation of school district resources. 

• 

Case studies also describe two enrollment projection methodolog-ies 
that incorporate variables other than past enrollment trends. Both of 
these methodologies were designed to improve the accuracy of the enroll- 
ment projection methodology currently used by the* districts. The modifi* 
cation attempt failed at one site and Is currently being implemented at 
the other site. An outline of each methodology's development illustrates 
the steps and problems involved in setting up an enrolltnent projection 
methodology in two urban centers with specific problems. 

This study hopes to stimulate planning fbr declining enrollment 
and population shifts- and to emphasize the importance of.accurate en- 
^rollment projection methodologies. 

This study deinonstrates that successful research techniques em- 
, ployed by various school districts can instruct other districts of 
methods ^nd aims to pursue or avoid in enrollment projection efforts. 

Participants 

Four school districts from three distinct national regions were 
selected as field sites fbr the case studies. The sites - Eugene* 
Oregon, Seattle, Washington, Philadelphia, Pemnsylvanil^» and Austin* 
Texas were selected fbr their unique enrollment shifts, and their 
cooperative participation. The sites vary in size and represent 
school districts that are actively planning for declining enrollments. 
Medium-to-large school districts were used because of established plan- 
ning staff and procedures.within each district's administration. 

Overview 

For the past decade , -declining student enrollment has forced 
'school district administrators throughout t.^e nation to adjust to 
the frustrations of managing diminishing resources. In a society geared 
to expansion, planning around budget defeats, program closures, reduc- 
tions In fbrce, increasing 4oss of community support for public schools, 
and fewer course> offerings has placed enormous psychological, financial 
and social/emotional pressures on school district administrators. 

Planning for declining enrollment can be accomplished only when a 
school district can accurately monitor and predict enrollment changes. 
Eftfollment projections are essential for staffing", bud^ting, and facil- 
ities planning. Accurate enrollment projections provide reliable esti- 
mates for short-range and long-range planning.^to ensure quality educa- 
tional program facilities, and personnel needs. 

Very few documents have directly addressed the development of 
accurate individual school enrollment project1on:methodologies. Because 
. the use of very small numbers invites random error. Individual school 
projections are difficult to project with extreme accuracy. Chapters 
4, 5, 6 and 7 describe how foUr large school districts responded to , 
this difficulty of projecting small units (irtdividual schools): These 
documentations are Intended to advise and instruct other school dis^ 
tricts around the country experiencing iKe srame difficulties. Enroll- 
ment projection <methodo1og1es were investigated and documented in four 



urban centers various geographic regions in the United States. The 
four districts, the Eugene Public School District, the School OistrUt 
of Philadelphia, the Austin Independent School District, and the Seattle 
Public School District are all experiencing decltrv^ng enrollments and 
are ^ictively planning for declining enrol Iment^^^ < 

' ' the (nethodologies utilized at each oT'the foi-r districts consisted 
of two inajor phases: Olstrict-wide gr^de-level projections and Individ- 
ual school projections. The grade-level projections, acquired through 
the cohort survival methodoltfgy or a modification of It, are used to 
monitor the individual school projections. 

In Eugene, the individual school enrollAients are projected by grade 
level, for non-Initial grades, by advancing the previous years' enroll- 
ment as the enrollment for the projected year. In1t1a'{ grade enrollments 
(kindergarten, first grade, seventh grade and ninth 'grade) are projected 
by utilizing birth-to-kindergarten ratios for kindergarten and by solic- 
iting verbal estimates from junior and senior high schools to' approximate 
the number of students expected to enroll the next year. The individual ' 
school projections are subjectively adjusted so that they cumulatively 
produce the projected district total. 

In Philadelphia, eight sub-district enrollments,' as well as the tc*tal 
district enrollment, are. projected and Msed t& monitor Individual school 
enrollment projections. Individual school enrollments are projected by 
using a school -to*-sub-distrfct proportional ratio and adjusting the pro- 
jections to the sub-di9tr1ct and district totals. 

Seattle school district Is currently implementing a desegregation 
mandate: Vith no historical data to Identify trends or the impact of 
desegregation, projections of Individual school enrollment are based on 
studeht assignment data. 

A computerized system known as the Student Resource Allocation 
Model (SRAM) has been developed and Implemented in Austin to project dis- 
trict and Individual school enrollments. SRAH utilizes the cohort survival 
methodology and displays projections fbr low, medium and ht^h cohort sur-^ 
vival .ratios for the past ten years. It allows an option to Include 
ratios that ma^ better reflect outside variances affecting the district's 
student enrollment. 

Two districts, Eugene and Seattle, have recently attempted to modify 
their existing enrollment projection methodologies. The Eugene modifi- 
cation tested three commonly used enrollment projection methodologies * 
cohort survival, regressrion and ratio r utilizing land use. variables. A 
general model grew out of the field testing. The Seattle Inpdiflcatlon 
has been developed and is presently ready to be tested. This modification 
assigns a ratio value to the smallest Indivisible unit (a student) that 
represents the prq^blllty that 'the student will stay In the district. 
This 1^ based on residential, past enrollment, and assignment variables. 
Projections for individual schools are then made when the modification's 
simulation sub-program places the student In an attendance area. The 
technique utilizes the Markov Chain theory and represents an Innovation 
in individual school enrollment projection methodologies. * 

/The chapter that follows discusses the role of enrollment projection 
methodologies In school district decision-making and the Importance of 
their accuracy. 
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Chapter 2 

0 
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krSchool Districts With Declining Exirollment , 



'Utilization of 
Enrollment Projection Methodologies 

in School Districts with • ' 

Declining Enrollment 

• 

Comprehensive planning can often make the differen^.e between Ci"isis- 
orien^ed and effective school district maragement*. especially in times of 
declining enrollment and drastic school population shifts. The first and 
most essential element of compf'Shensive district planning is an accurate 
means of predicting future enrollment. The projections are the basis for 
a<hinistrative planning decisions, and must achieve extreme accuracy to 
ensure that the most economical and appropriate decisions are made. 

Enrollment Projection Methodologies 

School district planners most often make enrollment projections for 
one to five years into the future. In school districts where long-range 
planning is utilized, district-wide grade-level enrollments are projected 
as far as 10 to 25 years Into the future. Individual school enrollments 
are usually made annually since the small numbers involved are prone to 
random error in the enrollment projection procedures.. In addition, the 
farther away from the actual enrollment data, the more inaccUra:^ the pro- 
jectlons become. The random erros Increase for each projected year in\an 
exponential fashion. 

The most contionly used methods for projecting sciWoV^ii strict enroll- 
ment have utilized past trends to predict future trends. These methods 
have gerrerally produced quite accurate predictions of enrollment fof the 
district. At the individual school Tevel , however, projections based on 
past trends zmt be adjusted either subjectively or through use of other 
methods to accomracd.'ite the small numbers th^t are subject to random error. 
In cities where enrollments are shifting ^stlcally within the school 
district, past trends will probably not be helpful in projecting Inrdivtdaal * 
school enrollments. 

The enrollment projection methodology most commonly used Is cohort 
survival . Cohort survival as*^sumes that a relatively consistent number of . • 
students pass from one grade to the next from year to year and^that.a' per- 
centage^ of such advancements can.be calculated. On the basis of the pre- 
ceding three to five years' "percentage of survival," the next year's 
enrollment cap b,e projected. ' 

Other methodologies commonly used arqund the country are the regression, 
ratio, and Markov methodologies, and a combination of two or more method- 
ologies. An analysis of each of the methodologies can be found In TABLES A-1 
through A-S in Appendix A. ^Along with 4 description -of the methodofogy v - 
eacfi table Includes an explanation of how the methodology Is calculated. 
Its statistical model, dUa requirements, as well as a list of its advan- 
tages and disadvantages, four methodologies are further explored,^as 
actually used by school districts, in the following chapters. 
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Because enrollment projections can accurately predict the number of 
students expected to enroll in the school district one to ten years into 
the future, school district administrators can continue to make more effec- 
tive and a dyjm^taggous_jnana.9em^ dec1&1ans_-cte£nUe--£m?oUtBeftt- d o c7 i n e . — The- 
tour major areas that can be directly managed on the basis of enrollment 
projections are sta>;^fing, budgeting, facilities planning, and program offer- 
ings. Enrollment projections provide valuable Infortoation for decisions 
regarding the following: 

1) The number of staff to hire, retain or dismiss. This 

a) Enables reassignment of staff to ensure retention of presently 
employed teachers whose das^s are dwindling. 

b) Provides a basis to revise retirement plans and staff development 
activities. 

c) Permits accurate staff allocations to grade levels and individual 
schools to help regulate class size and provides information on 
which to base , changes in student to staff ratios. 

d) Warns administrators and teachers of impending staff reductions. 

e) Enables the restructuring of administrative services and the 
number of administrators to retain or reassign. 

f) Aids in determining the number of non-certificated staff to hire 
(teacher aides, derks, custodians, etc.), 

2) Planning for funding. . , 

a) Since state aid and federal funding formulas are based primarily 
on the number of students enrolled In the district, knowledge of 
future enrollments allows administrators to estimate and budget 
for monies to be received from state and federal sources. 

b) Predictions can be made concerning the impact of declining enroll- 
mention local Educational support. Decisions c^ be made tia^ed an 
knowledge of community support and assumptions that declining 
enrollment may negatively affect a district's ability to pass tax 

■ and bond referenda. 

c) Enrollment projections anticipate fiscal -^Irises and provide time 
to help legislate school funding independent of enrollment numbers 

3) Forecasting need ^fipr facilities'. 

a) Enrollment projections help predict the need for the lipilding, 
alteration, or closure of schools in the district. 

b) Enrollment projections help administrators decide whether to-se11. 



rent, lease, or "tnothball** bull dings* when Inimedlate closure Is 
necessary; as well as to determine which schools to close. 

c) Knowledge of the number of students In each school attendance area 
enatj^es planners to deterfpine the tnost cost-ef/ectlve t»us^ng — 
routesT "Th" terms of desegregation mandates, anrollmenC projec- 
tions provide the number of m1nor1t^/non-m1nor1ty students In 
each attendance ^r^a to aid desegi^^atlon planning and busing pro- 
posals. ■ 

4) Planning for program offerings. 

a) Knowledge of the number of students expected to enroll In schools 
In the next year carr assist administrators In prioritlzlrtg differ- 
ent program offerings for elimination or cut-backs, such as extra- 
curricular programs, athletic programs, counseling, library ser- 
vices, foreign language, and low demand currlcular courses. 

b) Curriculum development and consultation needs can be planned for 
by knowing the number of students expected to enroll In schools 
In the next year. The number of enrollees can be an Indicator 
of the need for curriculum changes. 

c) On the basis of the number of students expected to enroll In 
schools In a district, the need fbr reorganization of grade 
structure can be realized and met. \ 

d) New programs such as magnet- piiograms, can be- developed to f^ncour- 
a^e utilization of extra space in low enrollment areas. . 

Importance of the Accuracy of Enrollment Projections 

The need fbr accuracy 1n proJecterd"stVflrent' anrt)l Iments Yor allocation 
of state and federal .funding is self-evident, inaccuracy can not Offly * 
cut a district short of funds but may cause the district to lose credibility 
with the funding agencies. 

Mechanically speaking, extreme accuracy is particularly required in 
the initljal grades of the first year*s projections with almost every enroll- 
ment projection methodology. The initial grades and the first projected 
year provide the building block for projecting the next year's succeeding 
grade attendance and so on. By the time- ten year projections -have beeh- 
accomplished, ten of the twelve grades of the last projected year will have 
been effected by-the initial gratfes ot'tft^' fttst yeir'l projections. - 

* * 

Accurate enrollment projections are extremely Important and most 
desirable to avoid over/under^iiudgeting^sAaffi^jg-^nd fwrchafslrrr* "^'^ 

t 

Because projections deal with the unknown -the future conditions " 
accuracy cannot b6 realized until after most planning decision-making, 
and hiring for the successive school year has been completed. It is not 
until the actual enrollment counts have been collected In the fal 1 that 
the school district adnlristrator can lodge'the accuracy of the projections. 



One method to "cushion" the blow df imprecision in enrollment pro- 
jectiorts is to creale a "confidence interval"." This "confidence inferval" 
could be achieved by supplying high and low projections to surround ttje 
derived projections. Staff ing^_(iucchaiiag, eti. i <;an"be -done according to " 
"^lie^ow projections to avoid over*staffing and over-purchasing; funding can 
be applied for on the basis of the medium and high projections. 

Another method of protection against extreme inaccuracy is to compute 
'^iTstaff and facilities contracting for the district bit the basis of a 
percentage of the projected enrollments. For example, Jn- Eugene, Oregon, 
staffs, are' hired and facilities purchased for the upcoming year on the basis 
of 95 percent of the projected enrollment, allowing k 5 percent margin of 
error, tf in the fall the enrollment count is the same or greater than the 
projected enrollcnent, additional teachers and facilities 'can be secured^ 
District-level enrollment projections are seldom inaccurate by a 5 percent 
margin, so over-staffing should never be a problem utilizing this technique . 
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' A Model for the Inclusion of Land Use Variables In 
Short-Term Enrollinent Projections 



School districts have traditionally traced the decline of enrollment 
on a year-by-year basis. -Few have systematlcaUy^ftllected data on the 
variables in the cotnmunity, referred to as land use varial)Ves , that cor- 
respond to enrollmenr decline. Even when this information *{as noted, *tha 
source was often simply building administrators explaining trends in their 
schools. . - 

In the past few years, however, declining enrollment and the failure 
to predict it accurately have led to a reexamination of the traditional 
projection methodologies. Conconmltant Iwprovements In the accessibility 
of Information from planning departments and census data have made the in- 
corporation of land use information possible. 

• 4 It 

the methodology explained in this chapjter explores these variables* 
relevance and attempts to utilize them In Improving the traditional co- 
hort survival, ratio, and regression techniques for projecting. enroll- 
ment. The methodology adjusts the (Enrollment projections accomplished by 
traditional techniques on the basis of land use factbrs that describe en- 
rollment-related differences within the school district. The experiment 
was conducted In Eugene, Oregon, based on methodology developed by James 
Carlson and Robert Swank from the Lane County Council of Governments, 
Eugene, Oregon. It is described here as a possible tool, to be employed 
by sitnlTar school" districts throughout the country. <• 

• 

Utilizing the enrollment projection technique described in Chapter.4, 
Eugene School District enrollment projections have in the past, consistently 
shown accuracy at the 99.5 per cent level , for both district and individ£ja1 
school projections. The Individual school level projections, however. 
Incorporate & high degree o^ sixfojectlve'adjustment to allow tt^e sum of the 
Individual school prQjectlons to correspond to the district-level projections 
Those subjective adjustments are usually made according to district 
administrators' Insight into the expected changes In the attendance "areas . 
The Initial Impetus of the work, done in this chapter wae to make an attempt 
to jquantify the subjective adjustments and- to descr1be-«a technique to. 
systematically adjust the individual^ school projections to correspond to 
the district level projectlons. The* former was attempted through exploration 
of land use, variables that ^est -explain attertdance :«rea -changes awtf-itre , - - 
latter by developing an equation known as a balancing, factor. 

Collection of, Land Use Variables * 

Changes In neighborhoods are difficult for school district p-Umiers, 

^to trace. Information such as zone changes, bufTdIng pennlts, and sub- 
divisions is ordinarily not systematically received and compiled. 

Information from the U.S. Census, which often gives'lnformatlon on 
; changes in socio-economic statusi racial coTmpositipn , types of dwelling 
occupied, ages of housing, etc.. Is ?1 Ightly more* acoesslblr. ' Host of 
this Information Is available through sources outside tb^ school ^district. 



such/as city. planning departments, governmental! Statistics and research 
units, and assessors' offices/ «ost of tibe data on the reports, produced 
by these Agencies, however, are not broken down into units sirtall enough 
to be applied directly'to the:^,f;hoo3 district's aireas of interest. This 
difficulty in obtai/iing useable 'information on land use variables has dis- 
couraged most school districts, from seeking thlsfinftrroation. 

For the cbmmunities in which reliable infbrmation is accessible', how- 



eve 
oped 



r, perhaps the mos^t important* tool, in utilizing the methodology devet- 
d here is a godd knowledge of the social, econo'iitic, and/or land 'use 
trends in the, community. It is the first step toward incorporating land - 
use variables into a projection methodology. Figure 1 illustrates a three 
step process for the collectipn of land use irvformation. The- situation In' 
Eugene illustrates this process, and the us:^ of thes^ variables. In the ; 
projection methodology. ] ■ * " 



FIGURE 1 



Process fbr Collecting ^ 
Land Use Information 



lOeNTIFY TRENDS 



IDENTIFY RELEVANT 
VARIABLES 



COLLECT DATA 



Trends in Eugene.,yOregon . ' - 

Eugene, Oregon is located in the Willamette Valley, 110 miles south 
of Portlands Eugene is Oregon^'s second largest iitetropolitan area with a 
population, of just under 100,000. The populationr is:. predosrinanrtTy^-wtitt& 
and middle class. The population Is Us s than five percent fni no rlty. 
Eugene gr*ew laost rapidly in the 1950$ and' 1960s;' due mostly to migration 
fron Outside the state. This trend continued in the 1970s and the'issue . 
of growth continues to be central'to local political jcampaigns and city 
dn4 county go vefmwnlt 'concem'r'*' -^•^^ ' 

Eugene has a strong neighborhood tradition. Neighborhoods are de-, 
fined niore by geography aj\d periods of development than by ethnicity. 
In newer housing areas the population is distributed according to age and 
economic characteristics. Eugene may well illustrate the concept of 
neighborhood (aattn^tiior, whlcfrpostirtttevthat'a'giro^raphlc^am'feftm ■ 
the life-cycle of its occupants. Once a h^ghborhood Is developed. 
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fdtnilies move In and produce ch1,ldrsn, and t^nd to. remain In the same 
neighborhood.. As time passes, however, the children progress through 
the local schools until the families in the neighborhood have fewer 
children living at home. A counter-trend to the neighborhood maft'jration 
concept is the "upward inobility"'tr%nd, in which a city, is seen as a 
series of concentric circles of development. The outer fringes are the 
most desirable places in which to live and contain homes with higher land 
values. 'Families initially occupy less valuable homes ne^r the center of 
the o'ty, but niove up and outward from the center as the life cycle pro- 
gresses and they become more affluerit. 

Eugeneans seem to. prefer single-fainily, detached homes. Statistics 
show that this type of home is preferred by families with children and 
that significantly fewer children live in apartments or other multiple- 
family dwellings. . 

Urban growth in the Eugene area has occurred mostly in concentri^c 
circles, pushing tiutward from the central city core. Considerable vacant 
land remains within the city limits around the outer fringes of the city. 
City and county governments have established an "urban growth boundary" 
that separates the residential zones outside the ^current city limits from 
agricultural and other lands in the County. This .boundary ha^ been ^rathei 
rigorously enforced by both local governments. 

In spite .of tfjis growth, declining fertility rates and differing 
rates of development within the metropolitan area have led to a declin- 
ing enrollment in the Eugene School District since- the late 1960's. A 
pattern of declining enrollments in schbols located near the icsntral city 
coee and overcrowded schools nearer the outer fringes has emerged.* The 
decline has been gradual and the schools witti declining enrollijent Kave 
encouraged diverse alternative programs to utilize their excess space. 
The strong neighborhood traditions in the cent:\il city have also enhanced 
and supported these uses of the school* btftl dings. This conibinatiori of 
factors has prevented the necessity -of Attendance-bounda^^ adjustments, 
although students have been bused occasionally from overc^o^ed schools 
to less crowded schools. ^^^'^'^^^^ 

In sum, urban development is still occurring on the vacant land^on 
the outer fringes of Eugene. Little or no-urban redevelopmemt tnjrtur*'" 
ring in the central city area. Centra l.ctty schools +tave declined'ln 
enrollment and schools on the fringes are often overcrowded . The homes 
on the fringes of the city frequently tend to be^hlgher value homes. 
Neighborhoods on the fringes irf*th« cttKcontitnnraryfrtjr^verage namfrers^ 
of children, however, so .some fringe schools are overcrowded ^ad.^som^.ara 
not * ^ 

c- 

Identification of Trends • . ' 

Iri Eugene, four population treods seemed most significant. 
^\ 1. Urban growth is still occurring at the fringes of the city. 

2. Most families with children clearly prefer single-family 
detached dwellings* - " 

3. Overcrowding in the fringe schoo^^frs^ not unifbrmly 



distributed and some fringe areas contain homes with higher 
ecortomic values. 

4. Sorne neighborhood^ declining enrollmeot reflects "neighborhood 
maturation." \ 

To Identify trends In ur^An area$, several areas may be explored. ' 
Eugene; for example, has net ib-mlgration. This Is typical In most 
ntedium-sized cities, especially in the south and west. Other urban are.^s 
may have out-migration ("urban flight"). .Neighborhood racial pompositlon 
may be a strong factor i a some cities, as might the caliber of housing 
available In the area, and the proximity of large low-income housing 
projects. A trend toward renovation of deteriorated neighborhoods might 
also -be significant. Concepts such as neighborKood maturations, the "coh- 
centric circle" mofJel of housing choite, and the economic value of homes * 
and patterns of enrollment decline in individual schools should alsd be 
explored and examined, o" ' . . 

Identification of Relevant Variables 

Once potentially relevant trends have been Ixientlfled, one can. begin 
to locate relevant variables and-data that reflect those trends. 'Relevant 
land use variables may be sought In measures which loost directly reflect 
the trends. The most useabl^dat^ should "be easily related to attendance 
, areas (or similar small geographic areas). This will require searching 
'for sources of data that may be compiled by agencies other than the school 
district. Assessor's offices, planning departments, U.S. Census Informa- 
tion, and local governmental research arui/ar statistics units are several 
likely sources of this data. A description of the potential sources of 
datit identified for Eugene's four trends 1.1-l4istrate« this -fHrocess.-" 

Eugene's In-mrgration and pattern of urban "growtlr can te measured by 
^several kinds of data. Variables reflecting the rate of general jpopula-. 
tion growth would be one way to measure urban growth. Census data and 
surveys conducted by lacaT goveTmneTrtr icouT*d provide this data^ One might 
,also seek pleasures that could directly gauge the urban growth. Including 
data related tt^ the specific areas and types of growth occuring. such as 
public rect>rds of subdivisions, housing developments, zoning, and vacant 
land. •* 

TJie preference^of families' for single family dwellings can be easily 
measured by noting the proportion of the housing stock that Is single, 
rather thammulti-^faoillyf and -zoning patterns i^-s4j>gty.f ^ i: l y ^^ l jtrggy 
This, data could be obtained from zoning records, census data, and surveys. 

' The value of homes In specific areas can be measured by census data, 
housing surveys, assessed valuations, etc. S^ich data can also often be 
broken down into housing type, sihgle-farally, multl-faroily , etc.: . . 

"Neighborhood maturation" Is apparently mOrQ difficult tip measure. 
The age of a building, however, can usually be learned from assessment 
records of census 'Summaries , as can the ages of heads of household from 
'census data. 
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Collection of Data 

After potential variables (and data) are Identified and located* the 
data must be collected. This may el iminate. certain variables, due to in- 
complete records, etc. The selected variables' must always be directly 
related, however, to, a fixed geographic area . This m^ans that the data 
frdm an entire school district's geographic area must- be divldable Into 
subparts from which It" makes, sense to predict enrollment trends. The 
fixed geographic areas will. In many cases, be attendance areas of the 
district, although 'other geographic areas may be feasible. Kor Instance, . 
In a school district where many students are bused. It may be logical 
to utilize census tracts as the geographic base and rework school enroll- 
ment data to confbrm to census .tract data. The remainder of this iecton 
will briefly describe the relevance of the land use variables selected 
fojr Eugene. Tables 1, 2 and 3 provide. a detailed description of each 
land use variable collected. ^ 

Six of the variables used in Eugene relate to its identified trends 
toward urban growth and preference for single-family dwellings. Each 
attendance area In the Eugene School pistrlct exhibits distinctly differ- 
ent potential for growth. Some attendance areas have very little vacant 
land and very few subdivisions, building permits, Or similar Indicators 
of future growth, while other attendance areas Include large amounts of 
vacant land th^i demonstrate a certain growth potential. The necessary 
circumstances for qrowth In the Eugene area are closely related to tWo 
factors: 1) a re l:^ .Mai designation in the comprehensive metropolitan 
plan for that area; and 2} appropriate zoning fbr that area. Since 
^Eugeneans prefer s^ingle-fainlly dwellings and single-family dwellings tend 
to house more children than do other dwelling types, one would select 
variables, that reflect the amount- o# vacant land"that'Xouhf be ideveloped 
into single-family dwellings. ^ table I describes In detail each variable's 
relevance and source of data. The following six variables* were selected 
fbf~Eugene: - 

•...,'* 

1. Percent of total Isird ard'a Vhlch Is zoned fbr residential 
building. 

2. Percent of total vacant land area. 



5. Number of vacant, resldentially zoned acres. 

6 . Number dl^-vacarrtf, tow <fenstty=Xon4tf lots . " 

Variables were tested for relevance to the projection problem and 
three were selected for Eugene that best explain variance In attendence 
areas. These variables relate to the Identified trend In which the value 
of homes 1^>f^wnces■♦he"m■llbe^-v^■^c^^oo^*■ag^^ ** 
This trend Is also reflected by the amount of vacant land. Some areas 
In Eugene are experiencing considerable growth but produce 1x)wer than ex- 
pected numbers of children. The homes In these areas are generally of 
higher value than the norm for the Eugene are^. The "concentric circle" 
model predicts that homes at the fringes woulji have higher- val-ues and . -', . 



3. 
4. 



Percent of all. residential units which are single-family. ' 
Net residential density (dwelling units per acre). 
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TASL£ 1 

Octaitea Description of VarUbles Aelatdd to 
UrDiii Growth diKl Sfn$!e F^mil/ OwetUn^s 



I) Percent of TotiT Land Area which 1$ ^tsidentlaK 

This percentage pertains to the zoning of thejand in each attendance area. 
It gives an indication of tht^ character of the attendance area (f>e>, 
whether cr not the area Is predMinantTy residential)^ This fljun ^Iso 
Serves as a base for predicting what 'proportion of the vacent Und 1a the 
area is likely to be residentlalTy developed*, [n the Eugene aree, this 
percentile «as ootilned froa the Lane County Seo^raphtc Oata System* which 
is i computerized data s^ysteia used by local municipal planning departntents^ 



2) Percent of Total land which Is Vacant*. 

This percent4ge provides an Indication of the proportion of the land In 
each attendance area which has not been developed^ It indicates the 
relative status of the area in terms of potential for further .growth. An 
undeveloped area would be more likely to be In transition during the lS*year 
projection periodi. This data comblred with the previous variable gives an 
indication cf the residential development potential' ir each attendance area; 
En £ugera« thi^ percentage was obtained from the Lane County Gibgraphic Oata 
System^ 



1) Percent of all Residential Units which are Slngle^faaiTy^ 



This perceAtase Is a reflnefnent of the first variable^ This variable 
indicates the relative density of the residential units in each area (i^e^* 
tow density, or sinjIe^faAity vs^ high density, or laulti-^faoiily)^ Single* 
fwily units tend to have more students per tousehold. Uhen used to 
prtdtet. It adds Mnforott ion about the potential for growth of slngle^fajnlty 
units in the area and It can provide a basis for estlioating the number of 
school-age children^ 



4}. Net Residential Density (Owetling Units per Acre}. 

This figure describes thjs average nuaber of dwelling units which currently 
eJiist. If; one can assume that this viitT recpaln fairly constant^ it can also 
represent an expected number of dwiting units on vacant land. This figure 
further contributes to the estimation of the potential for housing growth. 
The net residential density varies according to the zoning of the vacant, 
land and dm mkt stngle^fanily units oore or less likely. The source of 
this data is the laite County Geographic Oata System*. 



S) Nttf^er jof Vacant* ReUdentiall^ Zoned Acres* * / - 

This figurje rtere^nts the ewunt of vacant land i^hich is also residen* 
tially xoned* This figure, in cooblnatlon with net residential density and 
percent of Residences which are sing1e*fam11y can give an indication of the 
potential for having growth*. The source of this data is the laite County 
Geogr'aphic Oata Systen*. 



6) Nunber df Vacant* low-density Lots 

This figure reiterates soM of the above variables and represents the 
actual nuttber of vacant lots that are zoned for low*dcnslty {single*fi»ily 
or duplex) use. 



that faJm'lies strive to live in these areas by gradually moving outward 
as they progress upward on the income scale. Thus, the phenomenon of 
slightly lower numbers of children, but no.t significantly fewer childreni 
may be explained by this mode]. Table II describes in detail each vari- 
able's Relevance and the source of this data. The following three vari- 
ables relating to this trend were selected in Eugene: 

1. Average value of single-family units. 

2. Percent of single- family assessed under $20,000. 

3. Percent of single-family assessed over $40,000. 



TABU 2 

Oeuiled Oescrlpcion of VdrUbles 
SeliCad co^ Viluc of Hones 

I) Averi^e Vilue of Sinotct-foQlt/ Units 

IThis figure represefits the nean vdtut of ttie slngte-faoiily units chts 
ttttnoance drea. This data gives an indication of the overaU^lue of the 
houstny type which Is preferred by Eugene faailies^ for each school 
attendance area^ 



2) Percent of Single-family Units Assessed under SZO^OOp 

This figura represents the tower Income type homes in the Eugene area^ One 
must rwssmbtr that assessed value sofcetia*<es tags behind market vatues^ 
Market valuei| If the data were available^ may have been a better variable 
to ust^ this figure gives the proportion of singte-fanily homes In the 
attendance area uhich coutd be ^considered to be low income^ 



3) Percent of $ingTe*famity Units Assessed over $40,000 

• 

This ff^rc represenCs Che average Co the higher fneome range of hexes tn 
Che £ugene «ree> Assessed value dots teg behind narket vetues for this ' 
verfebte also* Thfs figure gives the proporCton of slngte-fanlty homes In 
Chc atterdinct area which can be considered to be average co high tncome* 



Five variables were selected to reflect the neighborhood maturation 
trend, tn Eugene, variables related to the age of buildings were found 
to measure this , possible trend. Th« school enrolTment't^cords weTi»-tn- 
coaplete, and the census tract data on age levels of residents and head 
of household was probably too old to reflect more Imnedl ate trends since 
most of Eugene's growth has occurred since the 1940s. Intervals of ten 
>«ars were selected because 1950s an J 1960s were major growth periods due 
to In-migratlon. The five variables* were; * 

1. Percent of single-family unlts^.bullt prior to 1940. 

Z. Percent of. single-family units built 1940-50. 

3. Percent of Single- family units built 1S50-60. 
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4. Percent of single-family units built 1960-70. 

5. Percent of slngle-family'units built after 1970. 

The final three selected variables sought to represent the number- 
^ of children who will live the attendance areas. To successfully 
employ land use Infbrmation Jn enrollment projections, one must be 
able to determine a variable that would associate a number of school- 
age* children to the number of homes -In the attendance area, tn an area 
like Eugene, the housing structure type influences the number of students^ 
living in the home. Thus, it Is important to collect this Information 
of housing structure^ types so that the preference for single-family 
*" dwellings qan be incorporated. In other cities, an average number of, 
students per home could possibly be utilized without this detailed 
analysis of the structure type. Information about the number of build- 
. ing permits was Combined with the number of students per household to 
estimate fUture'growth to be Incorporated with the student data. Table , 
ttt describes each variable's relevance in detail and mentions the source 
of data. The three variables are: 

-1.^ Average number of students per household. 

2. Number of students by household by structui^e type^ 

3. Number of building permits by structure type by year. 

t 



TABLE 3 

0«t4ll«J OescripWon of Variables Rctatsd to 
Nuoaer of Students tivlng in Atteidaice Area *. 



1) Average Ntur.ber of Students per Household 

Thts tftforedttofi givas a gentraHzttd average of tue total ^Aumbtr of*^** -. 
students Ifl the attendance arte dlvUed by the total number of htuws In the 
attendance area. The number of students was dbtafned froot sdiool district 
enroUmnt records and the nutabtr of hoines was obtained froo the Lane County 
Geographic Data Systetn. 

Z) lto«er of Students by Househcid Structure Type 

This Information Is a refinement of the average nuc^ of 'stad$ae«^per 
household. This irtformation Mas generated by matching studettt^jddressg) to 
individual parcel land use data to detennine structure type of^tntr^aSress. 
Each structure type is assigned an average miAber of student^ per household. . 
The cotRputerized records of the schoo) district wtrt the iemstc^a^fiiMm : 
addresses. The Lane County Geographic Data Systeni ms the source of the 
Individual. parcel lahd use data. 



3) Nuftber of 3u1td1ng Permits by Structure Type by Yjear 

This inforaitioft ts an indication Of actual growth within each attendince 
area, vhtn cootined with the average number of students per household. It 
fives an ^Indication of how many students ftil^t be expected to' enter new 
homes in the area. This data was collected on a year*by*ye<r basis. Actual 
occupancy of structures occurs somewnat after the building permic is issued. 
In £ugene. this happens approximately sii monttis after the building permit 
is issued. The data was collected yearly to allow flexibility in 
determining whether to use an average 9ver years or to tifetheiMee rmtvt*^^ 
building permit figures. - ThiS information was obtained from t^e Eugene 
Sulldlng Permit File. 
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In sumnaryt a three-step procedure can incorporate land use variables 
into an enroll inent projection methodology. The first step' identifies 
.social:, economic^ and/or land use trends within the flietropol itan area. 
The second st$p identifies relevant variables that seem to reflect those 
trends directly. The third step collects data on the identified variables 
for fixed geographic (attendance) areas. These variables were tested In 
Eugene for their value In generating short tertn enrol Iment projections, 
the next section outlines this methodology developed In Eugene for in- 
corporating land use variables into enrollment projections. 

a 

Inclusion Of' und Use Variables in Short Term Enrollment Projections 

This section presents a model for Incorporating land use variables 
in short-term enrollment projections. The mod61 is described in both 
general terns fbr adaptability to school districts around the country 
and specific terms to describe the actual testing of the model in Eugene, 
Oregon. 

The model is based on a traditional enrollment projection technique 
adjusted by land us>e variable variations in attendance areas. 

The general model used in this example of Incorporating land u^e varl 
ables projects individual attendance areas on a year-by-year basi-s ror 
three years. 

Several decisions based on a knowledge of the trends in a specific 
urban area must first be made. The first decision must Identify the. 
traditional enrollment .prediction methodology used to project district- 
wide enrollment. This existing district-wide projection is used as a 
monitoring device by which the individual attendance area projections are 
evaluated and adjusted. The second decision must choose an accurate pro- 
jection technique for Individual schools. The Jgit* decision must select 
a land -use variable that Is an Immediate iod+CStbr xyf urban growth 'or 
declining populations. This variable must be convertible to an estimate 
of the number of new students projected for a year. The converted land 
use variable is summed with the Individual school enrollment projections* 
and the total Is "balanced to" the district-wide projection. The concept 
of balancing is a systematic means of adjusting each individual' school 's 
inflated projection to correspond to the more acojrate district level pro- 
jection. The balancing factor is calculated by dividing the district en- 
rollment projection by the sum of the individual school, enrollments which 
reflects the amount of Inflation produced by the sindividual school pro- 
jections. The balancing factor multiplied times the projected individual ■ 
school enrollments provides individual school projections wMch sum to 
the district projection. 

The remainder of this section contains a step-by-step explanation of 
the general model and a desc»*1pt1on of the testing of the methodology in 
Eugene. . Figure II displays the steps used to incorporate land use 
variables in projecting school enrollment one to three years into the 
future. 
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FIgurie 2 

Steps Used for Incorporating Land Use 
Variables in Projecting School Enrollment 
One to Three Years into the Future 



la 




2a 



COHPUTE OISTHICT-WIK 



lb 



2b 




COMPUre SHORT TERM 
PROJECTION FOA 
ttjQtVIOUAL SCHOOLS 




POt&tTlSL NS* STUieJTS 
W11H (fi£ OP LAND US£ 
QKTA 



C0K9tKE ESTUIATEQ 
SCHML EtiROLinCKT 
ANO LAKE) USE IN- 
raWATIOK FOR 
. ■$ACH AREA 



Q»TAff( A BAUVtCIW FACTOR 
BY 0IVI0IN6 TOTAL DISTRICT 
^laUECTIOHS Sr THE TOTAL 

THE nwivtauiu. school 

MOJECTtOttS. 



sm tOOIVIOUIU. 
SCHOOL raOJECTIONS 



.tULTtPLV EACH SCHOOL 

nWiiECTioN sr the ' 

UUmCm FACTM 
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An explanation of the steps illustrated in Figure ^ (left hand 
column), and the application of the procedure to Eugene elementary schools 
(right hand column), are provided below. 



General Model » 

Step 1 . Gather Data , . - 

la. At the district level collect 
data for each grade. 
Summary enrollment data should 
be collected for the total nuniber 
of students by grade in the dist- 
' rict. For the most accurate pre* 
dictions, the time period should 
be no less than three years. 
Decisions tmjst be made to include 
.or exclude groups (such as 
special education) which may 
inordinately skew the data. 

lb. At the individual school level, 
collect enrollment data. 

. Summary enrollment data should 
be coUectfld for the total number 
of students by grade for each 
school for a period of no less 
than three years. 



Eugene Example 



la. 



Actual enrollments were 
gathered for grades 1 to 6' 
for the 1970 to 1978 school- 
years for the. school district, 
In this example 1970-197S en- 
rollment data was used to 
project 1976, 1977 and 1978 
i enrollments. 



lb. Actuar.enrollments were gathered 
for grades 1 to 6 for the 1970 
to 1978 school years by In- 
dividual school.. In this v 
*example 1970-1975 enrollment 
'data was used to project .1976, 
1377 and 1978* enrollments . 

Table 4 shows the format ustd 
for steps la and lb. - , 



SiBple of 1970 to 1977 Susmary Enrollment Data 
bjr Srsite level for Adams EleiMntary Scfuol 



¥e«r 


UN 


1st 


2n4 


3rd 


4th 


5 th 


6th 


Otttcr 


Total 


1970 


0 • 


62 


65 


34 


77 


67 


63 


0 


418 


1971 


0 


66 


5$ 


67 


. 76 ■ 


75 


68 


0 


410 


1972 


0 


49 


60 


S2 


. 54 


68 


" 68 


0 . 


351 


1973 


0 


55 ' 


47 


52 


51 


• 58 


65 


0 


328 


1974 


67 


26 


38 


43 


51 


53 


55 • 


0 


340 


1975 


34 


27 


31 


40 


45 ■ 


47 


46 


0 


270 


1976 


. 100 ' 


61 


47 


49 


55 


55 


. 62 


3 


432 


1977 


- 92 


68 


ss 


45 


56 


49 ' 


55 


2 


422 - 


TOTAL 


293 


414 


401 


437 


465 


474 


'482 


. 5 


2.971 
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General Model 



Eugene Example 



Ic. For the individual school 
attendance area, collect land 
use datd fbr the time period. 

Land use variables should re- 
present the most iffioiedlate In- 
dicators of urjwn growth or de- 
Cltnlng population which can 
then be translated Into the 
number of neW students' pro- 
jected for a year. 



Ic. For each of Eugene's 23 school 
geographic areas* land use detd 
for 1976. 1977 and 1978 were 
gathered and tested. . The vari- 
ables with the most explanatory, 
power were chosen. They are 
the number of building permit 
applications broken down by 
"structure type ii;e., single- 
family dwelling. muTtlple- 
famlly dwelling, and duplex) 
and the average, number of ^ 
students per structure type. 
The number of building permit 
applications was obtained from 
the Lane County geographic Data 
System. Table 5 shows this 
data for the years 1976, 1977 
and 1978. 



TA8U S . 

HMb^r of Building Permits Applied for 
by Structure Type and Attenddnce Area 
for 1976. 1977 and 1$73 



tlwenti-y 


W7S 


1577 




School 


SF 


OP 


mF 




o^ 




if 


DP 






■ 5 












$ 








75 


0 


4 


193 


5 


82 


63 


4 




Cgncton 


S 




20 


4 


2 




6 






Crest Orlvc 


IS 


1 




11 






9 


2 




Ounn 


6 


•"4 




11 




6 


11 


2 


6 . 


EdgewcNOd 


S 




5 


32 




5 


49 






Edison 


10 






' 11 


1 




3 


3 




Fox KoUow ~ 


3 




2 


13 






14 








22 • 


2 


2 


33 


12- 




54 


20 




Hirrls 


13 






29 






19 


2 




Idurti HiU ' 


50 






14^ 


2 




■ 6 






lineoln 






.51 






71 


2 


2 


356 


KcCorrtdck 


IS 


4 


40 


7 




14 








HA9I (dry 


31 


Z 






2 




22 


2 






20 


0 


20 


^2S 


7 


16 


37 


2 


20 




26 




20 


■. 39 


4 




33 


2 




P4tttf$0ft 


2 




86 


4 


2 


M 


3 




5 


Utstilnjton 




4 


2 


30 


11 




62 








22 


0 




64 


2 


as 


85 


' 6 




utilttalECr 






28 


4 


2 


4 


1 


2 


119 


W11f<gine$p1i 


23 


6 


3 


75 


28 


277 


63 


3 


65 


WlU«ktnz1t 


3 




12 


S 




U 


11, 








13 




'3 


■ 4 


2 


4 


2 








Fwfiy 




IP m 


Oupltx 




MP - 


Hbit1*Faatly 





0 

ERIC 
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Eugene Exampl &. (con ' t ) 

Ic. The average number of ^students per 
structure type was computed for each 
geographic ares (shown on Table 6). 
These numbers were based on enrol 1- 
.Tient data and on infomtatloo prd- 
vided through the property tax 
assessment records collected oi\ 
September 30, 1977. The student . 
enrollment data was geocoded by 
home address and matched with in- . 
dividual parcel fi'le data to deter- 
mine'housing structure type. An 
average number of- students for each 
structure t^pe was computed for each 
attendance area. In this stu(^» it/ 
* was assume^ that tbe average number 
of students per structure type for 
each attendance area was constant 
and would vary little over the 
years. < 



TABLE 6 

Averts^ Nuaber of Students 
by Structure Type w<i Attendance Are« 



Elcnentairy 








School 


Family . 


Duplex 


Family 


Adanis 


' * .1528 


.1124 


0.0 


8«ney Hill 


.5107 


.0909 


.3636 


Condon 


.1797 


.0227 


.0044 


Cptst Drive 


.2354 


/ .0333 


0.0 


Oiinn 


.2040 


.0462 


■ .0556 


Ed^ewood 


.3912 


.2381 


.0345 


Edi son' 


.1589 


. .0778 


*13S1 


fox HpUow 


.402S 


. .1341 


. .1481 


G11h«i. 


.2090 ' 


.1667 


. .2500 


Harris 


.1931 


.1351 


.1250 


LeuPtI Hill 


.1830 « 


.0588 


.0526 


Lincoln 


.0953 


.0443 


.0119 


NcCornadt 


.3344 


.0938 


.3529 




* .2702 


. .2353 


.2619 


Headow leric 


.2625 


.1581^ 


« ,1677 


Perktr 


.2830 


.1250 


" .0153 


PattersoA 


.148$ 


.1489 


* .0320 


Mastilngton 


.2619 


. .2250 


0.0 


Westoorelend 


.2090 


.1579 


.1503 . 


Whlteeker 


.1393 


, .1467 > 


.09C8 


Wlllegniesple 


.23fi0 


. .1974 


.0625 


Wtnutenzl* 


.2^5 


.2500 


- .0463 


Wtllird 


.1540 


.0556 


' .0633 
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/ step 2. Computations * 

2a. Use the district enrollment 
* data ga-thered in Step la In 

an enriollfBent projection pro- . 
■ cedure to estiq^ate shdrt-tenn 

enn)nfiient for the district. 

Use the enrol Isient projection 
procedure known to be the nx)st 
accurate. It important to 
strive for accuracy in this 
projection since' tbe ind1v1*dOa1 
school proj-ections 'Will-be bal- 
anced to this total . 



2a. The, cohort survival methodology 
based'on 1970 to a975-enron- • 
ment data was used to estimate 
the school district enrolltnent 
fbr the 1976, 1977 and 1978 
school years. This methodology 
has been the foost accurate dis- 
, trict-wide enrollment projection 
technique for Eugene in the past. 
Accuracy levels have varied from 
.46 to 1.48lS for one year projec-< 
tion.s. Table 7 shoVs the actual 
enrollment, district-wide projec- , 
tions fbr 1976, -.1977, and 1978 
and percent accuracy. It is 
apparent from Table 7 that the 
farther out/one makes predictions, 
the less a/curate the predictions 
become. 



TABLE 7 

. Qr«strict Cohort Survival Estfuates, 
ActuarEnroMment and Percent of Accuracy 
for J,'976, 1977 and 1978 





V«ar: 


-Actual 

Iment 


; Projected 

Enrollment 


0 or students Not 

E$titi)4ted^ oy 
Projection Tecitniaue 


Ptretnt of . " 

Accuracy— 


t 


197$ 


*-* 

6184 


6074. S3 


-109.42 


K77X . 


f 


1977 


. 6173 


63S9.25 


♦131. a 




r 


1973 

• 


S297 


ss:s.i3 


♦238.15 


3.781 ' 






< 


• 



2b. Use the school level enrollment 
^data (gathered fH Step lb}, to 
estimate individual school en- 
rol Iment using an enrol imeot 
projection equation. • « 

Choose an accurate projection 

technique for individual schools. 

Three techniques for projecting 

Individual school enrollments are 

explored in this chapter. 
described in Appendix A. They 

are the cohort survival, re-' 

gresslon, and ratio tnetho^dologles. 



2b. For each school attendance area, 
1974,:1977 and 1978 enrol Imfiffts 
were*proJected by three differ^t 
methods In order to assess .the 
best mesnsrof esttjiatiw, ^*ffrt«-" 
nately In this exantple.we are able 
to coiDpare the projected enrol 1- 
toents with the actual enrollments 
to obtain a more vivid picture of 
each projection*! a^tur&cy. The 
three approaches are discussed 
below: 

Regression - A I'inear regression 
was used to predict each school's 
1976, 197:^ and 1978- enrol Iment 
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using the past five years enroll- 
ment data. Table 8 presents the- 
. enrollments estimated bv the. re- 
gression mettiodcylogiy as well as the 
• actual enrollments 'fpr each school 
for the 1976j 1977 and 1978-school 
years. Differences in actual and 
. predicted enrollments*, the percent 
of prediction and the standard 
error of estimate for each year 
also appear in Tai)le 8. The far- 
ther Gilt the projection, the less 
"the percent of accuracy. However, 
'^n the individual school basls^ the 
flr^t year provided three schools 
'With a percent^ of accuracy bejtween 
95 to lOOX* The nex^ two years, 5 
and 6 schools, respectively, felT* 
into the 95 to lOO^I^ accuracy ran^e. 



TABLE 8 • , 

1976. 1977 and 1978 tndtvldtjat School EnroUtnent Projeccions 
for GrddtiS 1 to fi. £stiindte4 by fteyression Rroceduiv^ 



4 






Actual 




Projacted 




01ff9r«nctt <9eCMeen ■ - 




Perctnt of 




■ 


■Iwtentjry 




EnroHmcnt " 


Enr 


Qllnent 


Actual i Projected 




Predict ion 






Scnool 




15// 


1973 






19/9 


\m w?? \m 




. 1577' 


1*76' 


A 


imi 










wr 


Ib^ 




•137 


•233 


6t> 


U • ■ 


40 




litey Hilt * 


362 


^98 


461 


375 


432 


433 


x3 


34 - 


57 


. 96 


92 


95 




gndon 


241 


245 


239 


220 


243 




.21 


-2 


24 


91 


««9 , 


91 


fi 


rv%t Drive 


211 


235 


242 


2S2 


275 


294 


41 


'40- 


52 


34 


85 


32 


dgnn 


227 


. 195. 


199 


208 


208 


202 


-19 


13 


3 


92 


94 


93 




424 


421 


414 


383 


402 


414 


.41 


•19 


0 


. w 


- 96 


100 




293 


236 


3S1 


230 


235 


237 


-63 ' 


•SI 


-114 


73 


82 


68 • 




i;i 


139 


155 


216 


236 


254 


45 


47 / 


99 


79 


ao 


61 ' 




296 


281 


281'' 


331 


358 


330 


35 


77 


99 


39 


79 


74 




229 


234- 


236 


179 


166 


146 


*S0 


•68 


•90- 


78 


71 


62 


UurePHltl 


1>3 


' 93 


111 


99 .. 


35 


•65 


-24 


.13. 


-46 .. 


■ 80 


87 


58 


Lincoln 


161 


170 


191 - 


146 




140 


-15 


•24 


>S1 




. 36 


73 


HcCortuck 


:45 


333 


368 


407 


473 


540 


62 


•135 


207 




72 


62 




ISS 


162 


157 


143 


163 


176 . 


-10 


1 


19 


94 




89 




36S 


381 


333 


411 


425. 


431 • 


' 46 


44 . 


63 


89 


90-. 


35 • - 




249 


240 


232 


234 


235 


230 


-15 . 


-5 


.2 


• 94 




99 




314 


262 


2S8 


' 232 


244 


253 


18 


•l8o 


^3 


92 




99- 




404 


403 


432 


' 393 


405 ' 


409 


-U 


2 


.23 


97 


99.5 


95 


UcstmrtUnd 


368 


31S 


273 


360 


376 


385 


•-8 


58 


112 


93 


3$ 


71 




192 


224 


193 


' 158 


149 


137 . 


* .34 


•7S ' 


.S6 


. 82 


66 • 


71 




302 


318 


342 


283 


294 


299 


.19 , 


.•24 


-43 


H 


92 


87 


UlllikKflzlc 


2S1 


218 : 


22S 


m 


233 • 


283 


23 


65 


63 


92 


77 


73* 


t1«fd 


269 


234 


210 


321 


337 


347 


52 


103 


i37 . 


84 


'69 . 


60' 


















6 • -4.7 




' lfl,4 








.atSTRtCT TOTAL 


6134 


6178 


6297 


6077 


6361 


$536 


S . 41.8 


,60.9 


93.3 


93 


. 97 


96 . 
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Cohort Survival - Five years of en- 
rollment data were used In predict- 
ing 1976, 1977 and 1978 short-term . 
enrollments for individual schools 
in.the Eugene school di'^trict by 
means of the cphort»survival method-' - 
ology. Cohort* survival projections 
(1975, 1977 and 1978) for" each school- 
appear In Table 9 along Mith each 
sciiool's actual enroHoienti for the 
three years. Differences between 
the predicted and actual enrollment, 
the percent accuracy of prediction 
and the standard error of estimates- " 
for each year also appear fn Table 
9. For the three years of pro jec- 
tions, 10, 7 and 4 schools fell 
Into an accuracy range of 95^100$. 



X. 



1976, 1977 and 1978 tnilividu^l Scnool enrollment Projections 
""or Grades 1 to 6» Estimated by the Cohort Survival Hethodology 







Actual 








Ou'fsrencH a«CMC«n ^ 


Percent or 




-£rMentiry 




Enrol liosnt 


Enrol liwtnt 




Actual- i Projected 


Predlctfon 




School * 


1976 


1577 . 


1978^ 


1975 


1977 




1976 


19J7 


1073 


id76 




1^73 




329 






■ 205 


■ 135" 


154 


-124 ■ 


-iw ■ 




62 


■55 ■ 


4l 


UU^y HiU 


3$2 


^98 


461 


346 


363 


3/3 


>16 


*3S 


-38 


96 


91 


81 


Coftdcn 


241 


245 


239 


249 


235 


302 


8 • 


- 40 


63 


97 


86 


79 


- Crtst Drive 


211 


2^ 


242 


225 


238 . 


243 


• U 


3 


1 


94 • 


99 • 


99 


Dunn 


«7 


l95 


199 


213 


207 


207 


-14 


12 


8 . 


94 


94 


96 




424 


421 


414 


420 


451 


485 * 


-4 


30 


71- 


. 39 




85 


£di$on 




236 


361 


346 


336 


442 " 


53 


100 


-91 


J- -85 




79 


Pot KollM ' • 


V 171 


139 ' 


ISS 


187 


199 


207 




lb 


52 




95 


75 


GHhM 


,296 


231 


281 


29S 


• 313 


311 


" 


32 


30 ^ 


99 


90 


90 


KirrU 


229 


234 


236 


196 


204 


-207 


-33 > 


-30 


-29 - 


86 


87 


83 


Laurel 


123 


93 


111 


103 


102 


99 


„ -15- 


4 


-12 


88 


96 


89 


Lincoln 


lol 




191 


167 


175 


180 


/6 


5 


-11 


96, 


97 


94 


McCornack 


34S 


333 


333 • 


370 


414 


433 


25 


76 


100 


93 


• 82 


77 


Magladry 


133 


162 


157 


^ 135 


145 


147'- 


-23 


-17 


-10 


85 - 


90 


94 


HeadOM Lark 


363 


331 


368 


371 


339 


400 


• ' 6 


,a 


32 


98 


98 


92- 


Parker 


249 


240 


232 


247 


251 


246 


-2 


11 


1* 


39 


96 


94 


Patterson 


214 


2S2 


2S6 


234 


244 


247 


20 


-18 




91 


93 ' 


96 


Uashtfl^ton 


404 


403 


432 


396 


• 422 


442 


•3 


19 


10 


.98 


96 


98 


v«$twretaftd 


. 36a 


318 


273 


401 


418 


438 


33 


lOO 


16S 


.92 


76 


62 
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Ratio - 1975 enrollment data for 
each school was' used to obtain 1976, 

1977 and 1978 Individual school en- 
rollment projections^ With the 
ratio methodology, the proportion of 
district enrollment each school 
possessed was calculated.by divi- 
ding the 1975 individual school en- 
rollments by the 1975 district total. 
The resulting proportion was then 
multiplied by the 1976', 197^ end 

1978 district-wide yrol^tfons to 
estimate each year'Vi^dlvidual 
school projec|:ions. Individual 
school enrollment projections and 
actual enrollments for 1976, 1977 
and 1978 by means of the ratio 
methodology are displayed In Table 10 
along with the percent of predic- 
tion and tjte standard >error of es- 
timates for each yea/. The ratio 
methodolooy provlii^ 10, '7 and 6 
schools wfth 9S7<uO% accuracy pre- 
dict ions>9n«^^ar, two years, and • 
three years into the future. 



TABLE 10 

19«. 1977 1979 Indtvtdml School EnroU-tnt ProJ««to«« 
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2c. Compute an estimate of the 
number of r>ew students pro- 
jected In each attendance area 
by use of land use variables 
collected In Step Ic. 

After obtaining the land use 
variable which is the best 
predictor of urban growth or 
decline, establish a factor 
which will translate the urban 
growth indicator into the 
number of new students ex- 
pected for the projected yedr^. 



2c. The number of buiJding permit 
applications for 1976. 1977 
and 1978 in each school's geo- 
graphic area was multiplied by 
the average number of students 
per dwelling unit by structure 
type and area to obtain an es- 
timate of the number of new 
. students to be expected in each 
geographic area in 1976, 1977 
.and 1978. Tabie n displays, 
for Qach year, the number o"f . 

• building permits applied for, 
the average number of students 

• per dwelling unit, and the ex- 
pected number of new students 
for X975, 1977 and 1978 fbr 
each schools attendance area. 
From, thi^ table, the growth 
areas if) Eugene can be easily 
detected. Schools such as 
Bailey Hill, Gilhara, Westmore- 
land, and Willagillespie might 
be expected to have improved 
projections when land use 
variables are added to the. 
methodology. 
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and the £tt1«tcd tlumbtr of Xaw Students for East) Year 
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step 3. Combine Projected Individual School Enrollment and Land Use 
Information 

3d. Add each individual school's 
enrol Ifuent projection (Step 
2b) to the estiEDated number 
of new students in each 
school's attendance area 
(2c). 

This is a simple summing pro- 
cedure (i.e.* add individual 
school projections to esti- 
mated number of new students.) 



3a. For all three enrollment pro- 
jection tnethodplogies the esti- 
' mated number of new students 
was simply added to each school 
projection. Table 12 displays 
the estimated number of new 
students to be added by land 
use and the projected enroll - - * 
ment with and without Und use 
for the' regression, cohort sur- 
vival and ratio methodologies. 
These figures systematically 
overestimate the district-wide 
prdjection totals. 



TA81E 12 . . • 

CsttMttd Ntnbtr of Ntw Students to d* iddtd tiy Ltud us«. 
«nd tfi« projected Enrollment Uitti uti UUhouc Itni Use 
for 3e9ress4on. Cohort Survlvll Ind Mtto . 
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3b. Add the individual schools > 
estiinated projections from 
Step 3. - 

This sum results in a itew 
estitoated district total en- 
rollment which needs to be 
balanced to the district 
level projection. 



3b. For each method of projecting 
enrollment, a sum was obtained 
to represent a new district 
total which needs to be bal- 
anced to the more accurate 
district level projection. 
TablaiiS shows the estimated 
Til stffl!^. totals for each pro- 
. jectTCW-flethodolog/ with and 
without land use Variables as 
well as. the projected district 
total that was used as the con- 
trol total . 



TABU t3 

estiMtsd District Tatals for 
.flcsresston, Cohort Survival, and Sttio ^t•thodo1o9fes 
WUh and UUitout Itnd Use Informitfoit 





il^GitESSION 
1976 1977 1978 


CQKOAT SURVIVAL 
1976 1977 1978 


RATIO 
1976 J977 1978 


bistrict Total 
w/o Land use 

District Total 
w/ Land use 

Otstrict>wide, 
Projection 


S663 S416 S16S 
S8Q3 5374 ,5819 
607S 63S9 6335 


6149 .6286" 6419 
6S89 6744 7073 
6075 63S9 6335 


6074 63S7 6S36 
.6219 6319 7190. 

6075 63S9. 6335 



Step 4- Obtain a Balanctng F^^ctor^ 

4a- Divide the schooV district en- • 
roiiment projection estimated 
. in Step 2a by thie sum of thie 
Individual school enrollment 
projections from Step 3b to 
obtain the bajancing ratio. 

This ratio represents the pro- 
portion by which the Individual 
. schools' estiinated totai*«ver/.^ 
under estimated the district 
tottl. Figure 3 displays the 
formula for obtaining the 
balancing ratio. ' ' 



4a.. For the ratio,- cohort survtvaT 
and regression methodology, the 
sum of the 1976, 1977 and 1978 . 
individual school projections 
with land use was divided bjf * 
each year's district ew^oU- ■ 
ment projection to obtain the 
rati.o which represented .the 

_ proportion .by 4<li1cb-«a4l*:5choaV S'. 
projection overestimated the 

district total- tofthat " 
The balancing ratio for each 
methodology irrcorpbrating land 
use appea-n on-the boc^toa iin« *^ 
of Tables 14, 15 and 16. 
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Figure 3 

Formula for CaUutating the Balancing Ratio 



c . C 



P~ [P. + (BP.. * As..;i 



where 



individual areas 
y * structure type 
« enrollnent projaction for the school district 

I P. « sun of the Individual area enrollmsnt 
estlinatss 

p. a enrollment estimate for the individual 
school 

BP.. « building permit activity In attendance area 
'^^ over the projected period of titue by 
structure type j 



AS^i * average number of students per dwelling uait 
In attendance area -i by structure type / ^ 

p. + (BP. . « AS..) » enrollment projection estimate 
-t- -t-i for each individual school 
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TABLE 15 

1977 ind 197e tndUldg^l School £nroUmtnC PrajeccfOnS 
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Step 5. Adjust each School's Projection by the Balancing Ratio 

.5a.. Multiply each school's pro- 5a. The balancing ratio obtained for 

each of the methodcTlogles was multi- 
plied by each methodology's indi- 
vidual school's estimated enroll- - 
ments fbr 1976» 1977 and 1978. 
The adjusted predictions appear 
In Tables 14, IS, and 16 along 
with the balancing ratios. As 
occurred In each methodology with 
land use Included, each method- 
ology without land use Included, 
once balanced! decreased in accu- 
racy the farther out the projection. 
In the regression methodoldgy 4^ 4, 
and 4, schools fell Into a 95*1 OOS 
accuracy range for each of the 
three years. Iji the cohort sur- 
vival methodology 9, 10, and 6, ' 
schools fell Into this fange, and 
In the ratio methodology, 11, 8' and 8 
schools fell Into this range for 
each of the three years, respect- 
ively. 
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jected enrollment obtained 
In Step 3a by the balancing 
factor obtained In Step 4 
to obtain an adjusted enroll- 
. went projection fbr each In- 
dividual school. 

When multiplied by the bal- 
' ancing ratio, the Individual 
school enrollments cen be made 
to balance to the district 
level projections obtained 
In Step 2a. 
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Discussion 



The previous sections have outlined the general steps In developing 
a model incorporating land use variables for projecting Individual school 
enrollments and explained how the methodology was applied In Eugene, Oregon. 
The following sections will discuss how to select a ntethodologiy for pro- 
jecting individual school enii*o1 Intents and the relative effectiveness of 
this particular methodology in Eugene. 

Selecting a Methodology for Projecting Individual School Enrollments 

Individual school enrollments are difficult to project with extreme 
accuracy using lonly a statistical enrollment projection methodology due 
to l)"the ^f^all nuinbers which make them statistically vulnerable to 
random error, and 2) the multitude of factors that alter individual 
school enrollments, such as new housing, rezoning of land, open en-' 
rollment and alternative schools. District-level enrollment projections, 
on the other hand, are easily projected with accuracy using past en- 
rol Iraent trends . ' 

On the basis of the statistical enrollment projection methodology, 
individual school enrollments, total led, will exceed the accurate district- 
level projection. The sources of inflation are most often compensated 
for by subjective adjustments to the projected numbers: ' In order to 
know wh1<h school to subtract from or add tb, school district administrators 
take into account variables in the attendance areas that cause enrollment 
alterations. . 

Incorporating land use variables into the ' enrollment projection 
methodology is one method for attempting^ to quantify the subjective - - 
adjustRient.s . To most accurately project individual school enrollment 
using the model developed in this chapter, one must fii^st start with an 
accurate enrollment projection methodology. 

^ When selecting a methodology for Individual school level student 
enrollment project-ions, the best way to judge a meth©dology*s- applicability 
to a particular 'district fOr a future year is to apply the methddplogy 
to actual enrollment data to predict one or two past years' enrollment. 
One can then^see how well the methodology would have projected the past 
years* enrollment and If-uhacceptable, another methodology can be tested: -* 
'This technique also allows for the creation of statistics for comparing 
two or titore methodologies. 

•There are four types of Information (not mutually exclusive) to take 
into account when judging the relative efficiency of a projection 
methodology. Those four pieces of information are outlined below: 

1) Percent of accuracy of the prediction 

The percent of accuracy of the prediction, calculated ftJr each 
school, represeritS the percent^rge Of enrollment the particular 



enrollment projection methodology actually projected in each 
school for a given year or years. This figure Isfound by 
dividing Lhe projected student enrollment by the actual enrollment 
for a school . ' 

To evaluate the methodology on the basis of this data, a standard 
of acceptable acct^racy for individual school projections must be 
- selected. One niay decide that an enrollment projection methodology 
must be able to predict 95% of the total population of any school - 
SSX then becomes the standard for acceptance. 

2) Difference Between Actual and Projected 

The difference between the act'ual and projected enrollment is 
found by sUbtracffng^the projected enrollment 'for each school 
from the acttial enrollment of each school for the past year or 
years. The resulting number refers to the number of students 
over qr under-estimated by the methodology for each school . 

I * 

Again, a criterion must be established in order to e\^aluate this 
dati. One suggested criterion, 20 to 30 students per school, is • 
equal to the pupil-teacher ratio. This is a* good criterion to use 
since an over or under-estimation by 20 to 30 students wbuld re- 
quire staffing alterations. , / 

3) Standard Error of Estimate ^ . 

The standard error of estimate C^"), when, used in the context of 
school enrollment projections, is the average amouht.of deviations 
between the actual and projected enrollments. The ^ show$ the 
margin of error to be expected in the 1 ndividuar school *s projected 
enrollment, as a result of ther im])erfect validity of the methodology 
The is calculated by multiplying the stalhdard deviationr of the - ^ 
criterion scores times the square root of One minus the square of 
the .validity coefficient. The smaller the standai^ error, the more 
accurate the projection methodology. This provides an indication 
of the technique's^ arveb^ge estftnated accuracy for projecting en- 
rollment of all schools In the district. The smaller the gtandard 
■ error. %he more accurate the projection methodology. 

4) Estimated Mean of the Population. Error _ .... ' 

When balancing to a projected district* total:-(n6trthe at;tu?rt 
enrollment total) biasing will result. This bias is systematic 
and is found by sumnflng the difference between the actual and 
projected individual school enral.lments and diviJI^g by -the number- 
of schools In the district". The bias Is considered the estimated . 
population mean, for the projections. 

When assessing the four types of Information, with different 
enrollment projection methodologies, it soon will become clear 
that no, one. technique will provide the best prediction for all 



Individual schools. On the basis of the four pieces of 

statistical information, one can select a methodology that 

meets the needs of the school district or one can design a 

methodology that incorporates more than one methodology 

(See Appendix A, Table A-5j known as a combination methodology. 

The combination methodology allows for the selection of a methodology 

for homogeneous areas (schools) in the district. 

The following section will illustrate how the relative efficiency 
of three enrollment projection methodologies was judged in Eugene. 



Relative Efficiency of Three Enrol Iment- Projection Methodologies in Eugene * 
Oregon [ ' ~ 

Researchers from the Etigene School district made an attempt to discover 
an enrollment pr'ojeetlon methodology that would accurately project individual 
school enrollments in Eugene one to three years into the future. A major 
concern, in addition to a valid projectioa methodology,was td be able to 
-quantify the subjective adjustments that have to be made for individual 
school projections to sum to the district level projection , found to be ' 
accurate within a .S% error, range. In the past, individual school en- 
rollments in Eugene 'have been estimated by projecting the present year 's 
grade enrollments for each school as the grade enrollment for the next 
grade and year and by making telephone checks with each school principal 
to validate the grade projections. Kindergarten and first-grade 
enrollments were then projected on the basis of birth rates five and six 
years prior to the years being projected. With this technique, only one 
year could be projected with accuracy. 

The exploration commenced by taking three conunonly used enrollment 
pi'ojection methodologies - cohort survival, ratio and regrewioa and-. - 
examining their usefulness In the school district.* A pi^ocedure was developed 
(based on research accomplished In conjunction with Lane County Council 
of &}yernment researchers) that enabled a numerical means of balancing ^ 
the individual sc^^ool projections to sum to the district-level projection. 
This procedure has become knov^ as the balancing procedure. The balancing 
procedure produces a ratio-factor that, when -mt^l ti(>l led by the indlv-i-duaV* * 
Stihool enrollments, allows the sum of the'school enrollments to equal the 
distrlct^level projection. (The balancing factor Is calculated by ..d1>tiding 
the district-level enrollment projection by the sum of the Individual 
school enrollment projectloosl. Iiuadditioo, *a''4a(id*use^l'dctop 
developed to enable adjustments to the individual school projections , on . . 
the basis of those land-use variables known to c£use alterations In the 
year-to-year ertrollfltents of Individual schools In Eugene. 

' " .. ■ ' 

The methodologtesr^and land*ttse^fa;ctl)rs'*ere tested by using actual 
<|ata. 1970 to 1975 elementary school enrollments were used to project 
1975, 1977 and 1978 school years. Actual enrollments fbr the projected • 
years were then compared to each year's projected enrollments to judge 
each methodology's relative efficiency for use. In Eugene. The three 
techniques were evaluated with and without the land use variable ad just-.- 
ments In terms of the four pieces of statistical InfoHnation described 
In the preceeding section. It was discovered thct no one methodology ^ 
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'fedthout or with land use variables was able to provide the best prediction 
for all ^hools in the district: It was also discovered that the land use 
variable adjustment improved the prediction accuracy of some schools and ' 
not of others. That which follows is a discussion of the three methodologies* 
relative efficiency in terms of 1) the percent accuracy., 2) differences 
between actual and projected enroljment, 3) the standard error of estimate . 
and 4) the mean of the population error. 

1 ) The Pjsrcent Accuracy of the Prediction 

T^jtfe 17 shotufs the percent of prediction accuracy for the regression 
^ coKft^t survival, and ratio mg^odologi^s with and without land use 
variables. An examination of this table reveals that several possible 
Sources of variation were still unaccounted for. The effects of the 
open enrollment policy £nd alternative schools which serve as magnets 
for enrollment were uncontrolled. The results of the methodologies' 
application to Eugene schools should, therefore, be evaluated in the 
context of these potential sources of error. As might be expected, 
the accuracy of prediction is lower in the second and third year 
projections;. The three methodologies are relatively close in terms 
of percent accuracy of predictions, both with and without land use 
information^ The. accuracy of individual school projections was the 
f^cus.in evaluating the methodologies. ^ To evaluate the individual 
school projections, a range of 95 to 100% accuracy was selected and 
the^number of schools within this range was determined for each 
techMque. 

Regression - The regression methodology was the least accurate of . 
• the three^ methodologies in terms of the percent of prediction 
accuracy.""^ The addition of land use information decreased the 
accuracy of the regression methodology. Without the land use 
variables included, 3, S and ^-schools fell 'within the 95 - 100% 
range for each of the three years of projections. With the land 
. use variables included, 4 schools fell into- this range jn each of 
the three years of projections. 

' Cohort Survival * Land use variables increased the accuracy of the 
cohort survival in the second and third Years of projection. With- 
out the land useinformation .included, 10, 7'and 4'schools were 
accurate within the 95 to lOOS prediction range for the three 
projection years. With land use information included 9^ ll,.and 6 
schools fell into this 'Mrolt: 

Ratio - The ratio methodology found 1(L 6 and 5 schools falling within 
the 9S to loot prediction range witboux the inclusion of land use, 
and 11, 8. and 8 schools with land use. . 
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2) Difference Between Actual and Project. Snronment : 

Table 18 displays the difference between the actual and projected 
enrollment in terms, of the nut^ber of students over or under-estimated 
at each school* by.Jthe three nethodologlss,- withcut and with the land 
use factor. 

As In the 'ase of the percent of prediction accuracy , tmore schools' 
enrollments were over or under-estimated the farther ou% the projection. 
A<^cr1ter10n of 30 students was used since the stCident-te^cher ratio- In 
Eu9ene elementary schools generally varies from 20 to 30 students per 
pupil. Thus, If an individual projection Is over or u^der-estlmated 
by more than 30 students, the school would ne^d to adjust "staff positions 
accordingly. The number of schools projected within a plus or miJtus 
30 stodent^range is tall ted below for each methodology. 

Regression - Aga1n,.-the regression inethodology provided the fewest 
number of schools within the chosen criterion raage. Without land 
use Information, 12, 10 and 3 schools-were projected within 30 students 
for ttie three projected years. Land use Information decreased the 
accuracy of the projections to 11, 8 and 8 schools being projected 
within a 30 student range for e^ch cf the three projected ySars". 

< - ' ' ' * . 

Cohort' survival * Land use variables were able to add schools within 
the 30 student range In the second an^d third projection years for the 
cohort survival methodology. Without land use, 18, 13 and 12 schools 
were projected* wl-th In 30 students for ttm three years. With land use. 
18, 15 and 13 schools were projected wlthi^ 30 students for the ^ree 
projected years ^ . , 

Ratio - The ratio methodology projected all but one school within 30 - 
students for .the first projected year. For the second anu third 
projected years/ 14 and 11 schools wdre projected within 30 students 
without land use and 15 and. 15 schools were projected within 00 students 
with land use. " 



3. Standard Error of Estimate 

The average estimated accuracy of each of the methjjdol ogles was 
determined by swans of the standard error est1»atft-tr)4xas Stwwft: 'i^- 
' on the bottom of Table 18. * " 1 " 

Regression - The average amount of deviation betb&en the actual and 
projected enrollment (t) for the regression methodology was 41 .8, 
60.9 and 93.3 for the three prajHcteeT^ars vfthoUt ttfmf 1/se airld * * 
44.3, "72.7 and 101.2 with land use. 

Cohort Survival » Without land use, the Cohort surVlval methodology 
provided a standard error of estimate- of 33.2 for the first yetfr, 
51.2 for the second year, and 75.4 for the third year. Mo significant 
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difference resalted in the standard arror of estimate when land 
use fnforrtiation was added. For the first projected year, the 
standard error of estimate w9S 33.6. For the next two years, 
respectively, the standard error of estimate was 55.2 and>4.7. 

Ratio - The. ratio methodoloay yielded the smallest standard error 
of estimate for the three projected years with and without land 
use variables, without la'nd use, the standard error of estimate 
for each of the three years was 25.6, 38.9 and 59.8. With land 
use,* the standard error of estimate was 25.7 for the first pro- 
jected year. 44.2 for the second year, and 60.5 fbr the third year. 

4. Mean of the Population Errors 

The amount of t;^ias Inherent in the methodologies was Judged by 
estimating the mean of the population error. The amount of bias was 
almost identical for the three methodologies. 

Regression - without land use Information, the mean of the population 
•errors fbr the regression methodology was estimated at -4.7 for the 
first projected year, 8.0 for the second year and 10.4 fbr the third 
yeir. With land use, the mean of the population errors for the re- 
spective three years was 4.7, 7.8 and 10.5. 

Cohort survival - The mean of the population error for the third 
projected year was 10.4 with and without land use information, for the 
cohort survival methodology. For the first projected year, the average 
-amount of bias was -4.7 without land use and 4.8 witti land use, 
and for the second projected year, the bias was 7.8 without land. Mse 
and /.9 with land use. ^ ^ ,7, 

Ratio * The first and third. projected years yielded an identical . 
estimated, population mean with and without land use infbrmatlon * 
-4.6. and tp.4, respectively for the ratio methodology. The estimated 
population\mean for the second projected year Improved only slightly 
with th^ Inclusion cf land use. The mean went from 8.0 to 7.9. " 



Conclusions of the Testing of Three Enrollment Projection Methodologies 
In Eugene . 

Three enrollment projection methodologies - cohort survival, regression 
and ratio - were tested for application to elementary school enrollment 
projections In the Eugene School District. Past enrollments were projected 
to enable comparisons of actual versus projected enrollments. During the 
testing of th& methodologies* utility to 23 Eugene elementary schools, 
four major findings resulted; 1) no ^ne methodology provided the best 
prediction for all schools, Z) adding a land use variable adjustment Improved 
the overall accuracy of one methodology - the ratio methodology, 3} the 
land use variable adjustment Improved the prediction, accuracy of some 
schools and decreased the prediction accuracy of other schools, and 
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4) until all variations within an attendance area can be controlled for, 
no methodology will be able to accurately project enrollments in Eugene 
without subjective adjustments. Those uncontrolled .variables greatly 
affecting Eugene elementary school enrolliiients are open enrollment, 
alternative schools, and transfers, 

A ma^or development of the exploration, which has application for* 
school districts throughout the country, is the balancing procedure. 
The balancing procedure allows quantitative adjustments to be made to 
the projected individual school enrollments on .the basis of a ratio 
representing the sum of the school projections to the district level 
projections . This ratio enables the individual school projections to add to 
the projected district-level projection, known to be accurate. 

tn Eugene, new housing was determined as the m^st influential land 
use factor that has caused enrollment. changes for individual schools in 
the past. This factor was quantified into the number of new students to 
be expected in any attendance area by using the number of building permits 
applied for times the expected number of school age children for each type 
of dwelling unit. The influence of the land use adjustipent factor was 
predicted;^ affect four schools; Bailey Hill, Gilham, Westmoreland, and 
Willagillespie schools. Each had 35 or more additional students projected 
due to additional home-building in their attendance areas, The regression 
predictions for each of these schools were not improved by the addition, 
pf land use factors. Three of the four schools. Bailey Hill, Gilham and 
uniagillespie, did show improved predictions when land use Infomtation 
was included in the cohort survival and ratio methodologies. The improve- 
ment is progressively evident as the projections are carried out into the 
third year. Westmoreland school showed markedly reduced prediction 
accuracy in the second and third years of prediction. Westmoreland school, 
not an alternative or magret school, however, .does have a fairly high, 
transfer rate for the district. ' 

None of the three methodologies with or without land use variables 
was able to predict 95 to 100% of the enrollments of half of Eugene'5 23 
elementary schools. With the land use adjustment, the ratio methodology 
was able to project 95 to lOOt of the enrollments in 11,8 and Q schools 
for the three years of projections making it the best predictor In this ^ 
exfxloration. This regression methodology, by far provi^ied the worst 
predictions. . The -^i^egression methodology., however, showed improved > 
prediction accuracy without land use and stable prediction accuracy 
with land use in the second and third year projections. This might 
indicate that the regression methodology would be a strong candidate 
for use with long-range projections. 

The ratio methodology yielded the most schools projected within a 
30 student criterion. ^All but one school was projected within 30 students, 
w\th and without the land use factor adjustment, for the first year's 
projection usirtg the ratio method. 

The testing of the three methodologies showed that the methodologies, 
with and without land use, were equallv biased in terms of the population 
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error distribution. The average amount of deviation between the predicted 
and actual, enrollments was smallest for the ratio methodology and second 
smallest for the cohort survival methodology. 

Both Tables ]7 and 18 identify a school whose enrollment Is not well 
predicted by any dif the methods used. Adams school, an al ternatlve school 
which functions as a strong magnet schoal for all portions of the district. 
Is predicted cnost 'accurately by the ratio methodology without land use 
C72%, 75^,and respectively) and least accurately by the cohort survival 
technique (62%, 56% ,and 4U respectively). The otethodologies under-estimated 
Adams enrollment for 1976 by 93 students (ratio, without land use) to 127 
students (cohort survival, v^lth land use). 

Because of the poor results of methodologies* application to the 1976, 
1977, and 1978 school years in Eugene, no new methodology was adopted. The 
procedure for testing the relative efficiency of the methodblogies Is 
considered valid and quite Informative. Without, the control of all sources 
of variation, however, particularly open enrollment, transfers, and 
alternative schools, no methodology will be able to project individual 
school enrollments with 95i accuracy or greater, partially due to the very 
small enrollments at each of these schools. - - 

The results of this study suggest that ^ mixed model methodology-design 
may be most feasible In Eugene. Schools witn known fac^tors that can be 
related to a particular methodology could be grouped accordingly. Those 
schools that are most affected. by new building activity could fbrm one 
group. Another group may include those schools most affected by open 
enrollment and alternative programs. The most appropriate enrollment 
projection methodology could then be applied to each of- the homogeneous 
subgroups fbr the best predictions. 
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Conclusions 



Three procedures which were developed to improve the prediction 
accuracy in individual school enrollment projections have been identified 
and developed in this chapter: The/ are l)^the land use adjustment 
procedure 2) the balancing factor procedure, and 3) procedures for 
selecting an enrollment projection methodology. The procedures have been . 
explained and illustrated through the Eugene example. General conclusions 
and recommendations for testing the procedures In areas other than Eugene 
have resulted in this exploration. '/ 

Two of the three procedures, 1 and 2 above, were developed to enable 
a quantification of subjective adjustments made to individual school 
enrollment projections. The first, the land-use. adjustment procedure 
was designed to enable an adjustment to projections based on residential 
area changes. The procedure, however, can not effectively work In a 
school district until all major land-use sources causing enrollment 
variations have been Identified and converted into a number of new students 
to be expected in each attendance area. The same variable may not be 
(uost appropriate for all schools. Several variables should be tested 
before a few are selected and applied to an enrollment projection methodology. 
The best way to test the variables is to apply the land use factors to 
past enrollment data and visualize how the factors were able to project 
past years. 

The balancing factor procedure is one that could cut down, on the 
hassles of adjusting projected Individual school enrol iment-s ^o they sum *' 
to the projected district total.* The balancing factor provides a uniform 
procedure for smoothing the projected enrollments, inflated, due to'small 
numbers and rounding errors. The closer the balancing factor Is *to -one, - - 
the better the indication that an accurate enrollment prajection methodology 
has been utilized. The balancing factor should be used after all other 
adjustments have been made. . ^ 

The procedure for selecting an enrollment projection methodology, 
described earlier, is a comprehensive and valid procedure for enabling a 
thorough view of a methodology's predictive power for a school district. 
It also allows for a comparative analysis of two or more metitodoToglBS. 
U is important to apply the methodologies to past data to see how they 
would have projected past yearff^ enrollments; and not just apply them" 
to future years. The actual enrollments of the past, years- provl-de concrete 
evidence of the methodology's credibility. Again, before an enrollment 
projection methodology can be utilized with 953E or better accuracy, all 
Sources of variation must be identified arid controlled for. .^s± commoa .~ 
enrollment projection methodologies do not have the capability to project 
new student enrollments beyond that of past trends. 
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Chapter 4 



The Eugene PuBlic School District 
Enrollment Projection Methodology 
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The Eugene Oregon Public School District 
EnrqUment Projection Methodology 



Eugene- School District 4J 

The city of Eugene coinprfses the largest sector of what is known 
as School District 4J. The district covers 155 square miles and 
includes portions of pearby towns of Springfield and Coburg, Oregon. 
Within its boundaries, are four high schools,, eight junior higH schools, 
and ttiirty-one elementary schools. The high school locations determine 
the administrative iregions established by the school district, l^ithin 
these individual '.regions: are several attendance areas enclosing each 
elementary school. In addition to a traditional public school, system, 
4J*s jurisdiction includes an alternative education program at all 
grade levels. Ap:>rox1mately 20,000 students are enrolled. in the dis- 
trict. The approximate breakdown fdr eacn school level is as follows: 
lCindergarten-6th, 10,000; 7th-9th, 5,000; and 10th-12th, 5,000. 

The Eugene School District employs about 1,-250 full time equiva- 
lent (FTE) professsional staff. They include school administrators, 
board of education officers, teachers, social workers, and health 
staff.. The total number of teachers in both traditional and alterna- 
tive schools is 1,032.5 HE. Each teacher serves an average^of 18.4 
pupils. The Board intends to maintain this student- teacher ratio, 
and has reconmended that the budget for the school year be adjusted ' 
accordingly. Teacher salaries range from $11,400 to $22,600 per anntim. 
Over 65 per cent of the teachers hold graduate degrees. 

The Division of Research,. Development and Evaluation (RD&E) in 
the Eugene school system Is annually responsible for providing enroll- 
ment projections on the basis of which administrators must make 
decisions concerning utilization of district facilities, peribnneT, ' 
programs, and educational services. Each year, RD&E's five-year 
projections are also updated. . - 

The following study describes the enrollment projection metho- 
dology currently lised In Eugeiie School District 4J. 

Eugene Student Enrollment Projection Methodology , * 

Enrollment projections in Eugene Public School District 4J'are 
*l)ased on a combination of the cohort survival, ifegression, and apportion 
ment methodologies. Grade^^level projections using the cohort survival 
methodology are ma4e for five years into the future and have long been ' 
accurate at the 99.5!6 level for the first projected year. The regres- 
sion methodology is used to project district first grade enrollments on 
the basis of births in the city six years prior to the year J>ei n^ . - - 
projected. District kindergarten enrollments are projected by dividing 
past kindergarten to past first grade enrollments for five previous 
years, and multiplying the average of these- ratios times the projected 
first grade enrollment. Individual school enrollment projections are 
made on a yearly basis, by grace level , by advancing the past year's 



grade enrollment for each school as the projected year*s projected enroll- 
jnent for the next grade. In- the cases of entering grades (i.e., seventh 
and tenth grades), enrol Iments are projected via telephone checks with 
linJcing-school administrators to verify the number of students registered 
to<attend the respective schoals. While this methodology provides quite 
accurate results, it is very tiise-consumlng and requires a great deal of 
subjective manipulation. Chapter 3 reveals the attetnpt to adopt a new 
fliethodblogi/ for Eugene Individual school projections. None of the common 
enrollment projection methodologies - cohort survival, regression, and 
ratio - were able to project individual schools more accurately than the 
existing method. The method described In this chapter, therefore, is still 
operational . 

The following describes, in detail, the steps taken to attain grade- 
level enrollment projections for the 1978 to 1983 school years, and school 
level enrollment projections for the 1978-79 school year.. Actual data 
have been used to Illustrate the process. 

Grade-Lev&l Projections ^ " 

^ Eugene grade-level enrollments were projected for the 1978 to 1983 
school years using the cohort survival methodology. The eight steps taken 
In making projections are explained and Illustrated below. ' 

Step 1. Collection of Past Enrollment 

Total enrollment by grade level* was gathered for five years prior • 
to 1978. One coomon date for each school year was used. In this exaniple, 
as Table 19 displays, 1973-74, 1974-75. 1975-76, 1976-77 and 1977-78 enroll 
roents were gathered by grade level for September 30 of each year. 



*6 6i 



' TABLE 1? 

1973-1977 Student Enrollments By Gr»de Level 

For Eugene School District - - 

(Based On September^ 30 Data) 

r .. - . \ 

Grade . 1973-74 1974-75 1-975-76 19>6-77 1977-78 



« 




1,295 


,1.456 


1.381 


1.258 




1,592 


' 1 ,457 


■ 1.599 


1.657 

■ 1 


1.549 


Z 


1 .540 


1,512 


1 .467 


1.623 


1.636 


^3 

* 


1,527 


. 1.515 , 


1';530 


1.47a 


'1.581 


4 


1,588 


1 .454 


1.538 


1.496 


1.446 


5 


1,673 


1 .574 


.1.491 

ft) • 


1.465 


1,456 


6 


1,885 


1.644 


1.571 


1.473 


'1.442 


. *7- 


l,87d 


1 .902 . 


1.643 


1.587 


1.487 


' 8 


1.901 


- . 1;895 


• 1 .859 

a 


1.635 \ 


1.546.5 


9 


1,70& 

* 


1 .860 


1.826 


1.839 


' 1.579 


10 


1,754 


1.676 


1 ,803 ' 


1.884 


".833 


11 


1.683 


1.673 


1.597 


1.694 


1.714 


12 


1.387 


1|494 


1 .485 


1 .470 


■■■ : 1 .560 


Special Programs 
'Elementary 
Junior High 
Senior High 


( 

\ 55 

\ *^ 
-S41 


75 . 

45 

45 


65 
40 
40 


90 
79 

35 . 


. 94,5 
56.5 

\ 50 



Vt- 



TOTAL 20,2jr4 21 ,223 21,010 20,887. . 2d^,288.5' 
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step 2. Forwatfon of cohort Survival R,t1ft L a n gei Two th,nnoh t. ....... 

- ihl A ; u'^^^i'- ^''s "^sult^ng value indicated that 99 512 nf 

ZXwtn r*"*"^" adianced toll hJh"'. 

?alculated"o; the leais "J"'* '•"•"j"*! '^^ios 

Indicates Brn^th -i^S?r^ l^'^' '(^he cohort survival ratio 

A vStS^of^lJJirJjSr"*' on » year-to'-year basli . 

the next wMlp 1 f "? "=""9* ^" enrol lii«nt from one year to 

,gte*thir;ei^e^cVs"*an'M"e ^nll^.^iS^'.eSt^-',^''* 'O-- * -lue. 



S«r¥iv«l Ratios for Hch Ifeir by Grsde Level 



Grade 












Progresstoti 


1973-74 


1974-75 


1975-76 


1976-77 


1977-78 














1 - 2 


.3497 


1.0069 . 


. 1.0150 


.9873 


.9761 


2 - 3 


.9337 , 


1.0120 


1.0082 


.9741 


.9976 


3 • 4 


.9521 


1.0501 


.9773 


.9777 


.1.0032 


4 * S 


.9911 


1.0254 


.9525 


.9733 


.9779 


S * 6 


.9826 


.9981. 


.9879 


.9843 


1.0082 


6 . 7 


1.0090 


.9994 


1.0t02 


1.0Q9S 


1.0049 


7 - 3 


1 .0133 


.9774 


.9951 


.9754 


.9926,/ 


8-9 


.9734 


.9636 


.9892 


.9670 


.9853 


9 - 10 ' 


.9824 


.9693 


1.0313 


.9967 


1.0431 


10 • n 


.9332 


.9529 


.9395 


.9103 


.9111 


n - 12 


.3877 


.9071 


.9205 


.9221 


.8681 



Step 3. Calculation of Average Survival Ratios 

After the five years of cohort survival ratios were created, five 
^^"^"^ 9rade level. Those five values 

. Sf'^f! ?^ l^l """^^^^^ survival ratios for: 1) the five-year period. 
fl^J^'fu^*?^ ^°"r 3) the last three yea^. 4) the four iears 

with the largest survlvar ratio values. and S). the tSy^eir? ^lltt 
the largest survival ratio values. »^ee -years tvtiit 

fill^ltvV rlVY^^^ Eugene's. survival ratios as averaged 1-n these 
nve wjys. The five year averages were created by adding the 

?o??l7ft^ T^^^ 1973.74. 1974-75. 1975-76. 1976-77: and 

1977*78 school years across each given grade level and by dividing 
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the sum by 5.' For the four-year and the three-year averages, sunwring 
began with the 1974-75 and 1975-76 enrollments, respectively. To 
obtain the highest four-year average for the -^yine grade interval, 
the highest four values were sunned {i.e,, 1/0059 + 1.0159 + .9873 + 
.$7610 • 3.9853)and divided by 4 (i.e., 3.9853 i 4) to produce the 
average ratio value of .9963. the highest three-year average was 
^ created similarly to obtain the three year average of 1.0031. 
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'Average Survival j^attos 








Five 
Year 


Ust 
four Year 
Average 


Use 
Three Year 
Average 


Highest 
Four Year 


Highest 
Three Year 


IC - t 
1 - 2 


.9870 


.9963 


.9923 


.9963 


r 

1.0031 


2 - 3 


.99S1 


.9980 


.99jJ 


1.00C4 


U0059 


3-4; 


.9SS2 


.9W 


.9379 


.9947 


1.0004 


4 - S 


.9340 


.3823^ 


.9679 


.9919 


.9981 * • 


5 - 6 


.99ZZ 


.9946 


.993S 


.99^6 


.9981^ 


6-7- 


1.00S6 


1.0060 


1.0082 ' 


1-.0084 


1.0096* 


- 7 - 3 


.9903 


.sasi 


.9877 


.9946 


1.0003 


8-9 


.9763 


.9764 


.9307 


.98bl 


.984S- 


9 - 10 


1 .0047 


. 1.0102 


1.0239 


1.0135 


1.0239 


tor- n 


.9Z94 


.928S 


.9203' 


.9342 


.9419 


11 . 12 


.9011 


.5045 


.9036 


.9094 


.9166 
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Step 4. Calculation and Selection of 1978-1983 Enrollments 

After the ratio averages were calculated, the best projection was *^ 
determined by which ratio provided the best prediction for the 
previous years, by grdtde leveK By computing an average, three^to- 
five year trends were distinguished. Table 22 displays the actual 
enrollments for the 1977-78 school year by grade level, and five ' 
columns of projected enrollments for each grade level obtained by 
multiplying each of the survival ratio averages {appearing In 
parentheses) by^the 1977<r78 actual enrollments. The ratios that 
yielded, the most accurate "predlcti ons for 1978-79 "School year 
enrollments for each grade are indicated^y an asterisk. The 

multiplication was done diagonally. For example ^ the first^to- 
second grade five-year average ratio (9870) was multiplied by the 

1977-78 first grade enrollment to arrive at the. second gr 'r> - 

projection of 1,529. The 1978-79 projections were then (i.i . -Med 
by the best survival ratios to produce the 1979-80 projecttv' ^ 
and so pn until the 1983 projections were calculated. 
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Gr<de Uvel Carol Iwnts ProiKUd for i978-a3 Based On Ftvt fUtto Av«r«9«s 
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1980-61 198) -32 


\ I982-8) 


It 
1 








J ■ aA>A h 

I.990) 




^ (.9d2A) 




(.W63) 




(1.0031) 




4 








• 


2 




(.Mil) 


I.U9 


(.MSd)* 


1.543 


- (.9933) 


1.538 


(1.0004) 


1.643 


. (I.00S9) 


1.654 


> 1.529 










3 


1.581 


( 


i.fiza 


(.W4?) 


1.699 


(.9879) 


1.625 


(.9947) 


1.637 


(1.0004)* 


1.646 


1.633 


).526 








4 


1.446 


(.9£l4tt) 


I.SS9 


(.9023)* 


1.573 


(.9679) 


1.562 


(.9919) 


1.S73 


(.9901) 


1.582 


1.582 


1.694 


).527 






S 


I.4S6 




} .423 


(.9)4ti) 


1.420 


(.9935) 


1,400 


(.9946) 


1.434 


(.9981)* 


1.443 


1.420 


' 1.554 


1.60& 


1.5U0 




« 


1.442 


(t.uo&s) 


I.44S 


(I'.OfMO)* 


'l.44B 


(t.0082) 


1.««7 


(1.0084) 


1.440 


(1.Q096) 


^:453 


1.453 


* ' 1 .417 


1.551 


,1.602 


1,497 ■ 


- ? 






1.4S2 


f.MSt) 


1.451 


(.9877) 


1.454 


(.9946)* 


1.454 


(1.0003) 


1.4S6 


1.4&1 


1.462 


1.4Z6 


I.&60 


1.612, 


.8 






l.«73 


(.9764) 


1:465 


(.9607) 


1.469 


(.9001) 


1.479 


(.9845)* 


1.487 


'\ 1.479 ■ 
).S23 


1.443 


1.454 


).4)B' 


1.5» 








i.sn 


0.0)02) 

* 


1.510 


(1.0239) 


1.5)7 


(1.0195) 


1,516 


(1.0299)* 


1.523 


1.456 


1.421 


1.43) 


1.996 


10 


1.033 




I.SW 


(.«!IBS) 


1.595 


(.9203)* 


1.6)7 


(.9)42) 


1.600 


(.9419) 


).617 


1.617 


1.559 


).49) 


1.455 


).46S 


n 


1.714 




I.XM 


(.»04S) 


1.702 


(.9096) 


1.687 


(.9094) 


1.7)2 


(.9166) 


1.727 


.1,687 


1.488 


).49S 


1.972 


).3|9 


• 


»,5M 




).M4* 




1.550 




1.549 




).559 




).$71 


1.544 


1.620' 


1.941 


1.293 


1.236 



• !(uJlc4tes SurvU4l Ntib th^t tiest pnrdlcts gr^dt cflrollmits for 1970*79. 
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^ep 5. Formation and Calculation of Hrst Srade Enrollment 

The number of first grade .students expected to enroll in the 
school district in 1978, 1979, 1980, 1981, and 1982 was calculated 
.with. a regression equation, using the actual number of ffrst • 
graders enrolled in the district for the previous five years, and 
the number of births in Lane County six years prior to each year 
of actual enrollments. The equation used for the projections was 
T « bo + 6y.x (it-X). T represents the value being predicted 
(i.e., 1978 first grade enrollment), by. x represents an index of 
the relationship between birth rate and actual enrollment, bg 
represents the overall mean of the actual enrollments, X represents 
,the number of births "six years prior to the year of the projected 
enrollment and It represents. the average number of births over the 
six years. . . 

The by.y variable was calculated' by multiplying tha correlation 
between birth rate ^nd actual enrollment by the ratio of the 
.standard deviation *of the actual enrollments to the standard 
deviation lof the birth rate data j- iutI 

(i.e., by.x »Txy^Sy/sx « -.7187 h&3 -- M« l= -.2913). 
The resulting by.x in this case was -.2913, inclTcaling a slight, 
negative relationship between the two variables. The by.x, as a 
multiplier of (X-'50's(number of births for six previous years 
minus the average number of births for the preceding five years), 
adjusted the influetice of the number of births by the amount to 
which tAe. birth rate variation was acQpiinted for in the variance 
of the actual enrollments (or Y's). The birthrate six years 
prior to the projected year and the average first grade enrollment 

, for the last five years were placed in the regressionr equation to 
predict an enrollment for each year. In this exanple, the average 

, first grade enrollment ^or the Past five years was 1,570.80'. That 
numSer added * to the dev.^ ion number of births in Lane^CoUnty six 
years earlier was multi ■ ^ by the regression coefficient to 
obtain the number of fii . graders the district could expect in 
1978 » 1,570.80 + (-.2913) (3738 - 3783.60) » 1584). 

. Table23 shows the data used to project first grade enrollments 
for 1978 to 1982 as well, as the actual projections*. 
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TABLE ZZ 

Oact Us»a :o £s;i(B4W first Grade tflfoMaient 
for tftt Yeirs 



Nufflbtr ' 
Of Births 
Un» County 

it). 



XY 



NUROtf 

Of first 
Gradtrs 

' (Y) 



Year 



Projected 
r^tifneer 
Of First 
Sragers 



19S7 


3,9&S 


6.312.280 ^ 
S. 303,231 


1973 


1.S92. 




4 

I ^ 


19S8 ' 


3.983 


1974 


1.467 






1969 


3.6d3 


3.892.'3iS 


1975 


1.S99 




• 


197Q 


3,364 


''4.90S.S48 


1976 


i.6S7 






1971 


3.721 


S. 763.829 


1977 


1.549 




• 

9 • 


1972 , 


3.738 


, 4,814.606 • 


1978 


1.387 


1978 


1.S34 


1973 


3.324 


• 






1979 


1704 


1974 


3.362 








' 1980 




^ft75 


3.577 








1981 


1.631 


1976 


3,$3S 








T982 


. K614 



Step 6. Formation and Calculation of Kindergarten Enrollment 

Kindergarten enronment 1s the most difficult grade level to 
predict accurately in Eugene. Kindergarten was not added to the 
Eugene public school system until the 1974-75 school year, and 
many private k.i ftdergartens remain available fn the city. 

Kindergarten enrollments are best estimated on the basis of 
first grade enrollments— projected and actual. Once first grad-* 
. enrollments have been projected, an average cohort survival ratio 
can be used in a reverse direction to estimate each year's kinder- 
garten enrollment. Table 24 illustrates the process. 

To establish an inverted cohort survival ratio for a given 
year, one must divide the previous year's kindergarten enrollment 
by the given year's actual (or projected) first grade enrollment. 
For example, the ratio of .8787 for 1976-77 was obtained by 
dividing the 1975-76 kindergarten enrollment (1456) by the 

1976- 77 first grade enrollment (1657), To cofi^Jute, the 1978-79 
ratio, the projected first grade enrollment was divided into the 

1977- 78 actual kindergarten enrollment (1,258/1,584 « .7942). 

To project the 1978-79 kindergarten enrollment, an average of the 
four previous year's cohort ratios was computed (average « 
(.8099 + .8787 + .9015 ■!• -7942) * 4 » .8436) and multiplied by 
the projected 19/8-79 first grade enrollment. This average 
incorporates the first four year's data as w6sll as the existing 
year's' projected first grade enrollment. In the past, the most 
accurate kindergarten projections two' to five years into the 
future have resulted when an average ratio based on four years 
of actual data is used rather than when a new average Is estab- 
lished based on estimates. 



TABLE 24 

Cata Used to Project 1978 to 15S2 nntfirgar.tan.-EflroUrants 



Actual ' Enrol laient 



\ 



Projected Errollnient 



Grade 


1974 

to 

1975 , 


1975 
to 

1976 . 


1976 
to 

1977 ■ 


1977 
to 

1973 


1973 
to 

1979 


1979 
U 

1930 


1930 
to 
1981 


1981 
to- 
1932 


1982 
to- 
1983 


K 


1.295 


1.456 


1.3S1 


1I253 


1 .336 


1,437 


1.429 


1,378 


1.362 


Ffrst 


1,457 

1 


1.S99 


i.637 


1.549 


1.584 


1,704 


1.S94 


1,631 




iiatio 


* 


.8099 


.8787 


.8915 


.7942 


.3436 
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Step 7. Collation of Project! ns 

With the information calculated in the previous steps, a completed 
projection matrix was created and enrollment projectioris obtained / 
for the 1978-79, 1979-80, 1980-Sl, 1981-82 and 19S2-S3 school years./ 
For each grade level and year, an enrollment was projected by / 
multiplying the most accurate survival ratio (see Step 4 and Table ' 
22) by the corresponding grade level enrollment for the previous / 
year. Thus, enrollments are calculated diagonally. j 

Table 25 shows the actual enrollment by grade for the 1977-78 / 
school year and the survival ratio selected In Step 4. For grades 
2-12, each year's enrollment was projected by multiplying the 
previous year's previous grade enrollment by the survival ratio ' 
for the previous year. For example, the/ projected 1978-79 thircl 
grade enrollment was derived by multiply/ing the 1977-78 second ^^rade 
enrollment by the second to third grade /survival ratio / 
(1636 X .9980 » 1633). The same procedure was used to compute 
projections for all grades between I and 12. 

To complete the grade* level enrol lme|it projections, a sum of 
grade level projections: produces a district sum for the year. 



TA81E 25 1 

?rojecte4 Snrollwnts for the ]j973-;9 to 1932-83 School Years 
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i97;-;8 

Actual Survival \ i 

Grade £nro1tffe(it ftatio l9;8-;9 19;9-30 19aO<dT 1981^2'' 1982-83 



1.376 1 .3&2 

1.&31 1.&I4 

1«&72 1.&10 

l.a?9 1.5a9 

l.^ol 1.S30 

1.S0O 1«S33 

1J602 1 .497 

i^sso I'.sie 

l/.418 • 1.552 

\431 1.395 

/1 .455 1 .4$3 

1.372 1.339 

I 1 .293 1 .236 

rCTAt. 2:.C38 1J.338 19.763 19.515^ ^19.550 19,553 

I 



K 


1 .253 




1.336 


1 


1.549 


.9870 


1.534 


2 


1.&3& 


.9930 


1.529 


3 

\ 


' 1.531 


1.0004 


1.&33 


. ' 1.449 


.9323 


1.532 


\ 


1 1.45S 


.9931 


1.420 




1 1.442 


l.OOSO 


1.453 


7 


1.487 


.9946 


1.451 


a 


1 1 .547 


.9345 


1.479 


9 


1 1 .579 


1.0239 


1.323 


10 1 .333 


.9203 


1.617 


11 


1.714 


.9011 


i.sar 


12 


l.£60 




1,544 




Step 8. Esti'matyi'on of Special Education Program Enrollments 

* Projections *of special education program enrollments, made in 
conjunction with the Eugene School Oi'Strict Director of Special 
Education, were estimated for onU a year or two into the future 
because funding for special education programs varies annually. 
Special education enrollment Bi^oJec^Tons depend largely on a 
reliable procedure for ideaMtying special education students. 




TABLE 26 



1973-1977 Enrollments and Projected Enrollments for 
Elementary, Junior High and Senior High Special Education Programs 



Past Enrollment Projected Enrollment 

Special 

Programs 1973-74 . 1974-75 1975-75 1976-77 1977-78 1978-79 1979-80 

Elementary 55 75 55 - 90 94.5 XIX 137 
Junior 

High 42 45 40 . \ 79 55.5 51 59 

Senior I 

High 41 45 ' 40 35 50 35 35 

TOTALS 138 165 145 204 201 197 232 



Ste^ 9. Individual School Projections 

Individual school enrollments in Eugene are projected one year at 
.a time by grade level. Projections of more than on6 year into thS"' 
future have proven quite inaccurate, due to the very- small numbers " 
which lend themselves to random error. X978-79 grade enrolTments 
(with the exception of kindergarten and first grade) for each school 

were projected by advancing the 1977-78 enrollments for each grade " 

as the projected enrollment -for the'rttfxt'^rSde. Projected* seventh 
grade and tenth grade enrollments were adjusted on the basis of a 
telephone interview with school building administrators to verify 
the number of students registered to attend each grade. The 
following sections describe the steps involved in projecting enroll- 
• ments for elementary, junior high, and senior high schools. 
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Elementary School Projections 

Elementary School enrollment projections for 1978-79 used actual 
enrollment data from the 1977-78 school year adjusted by enrollment 
trends from the previous two years and the 1978-79 projected grade 
totals obtained in the grade-level projections. The elementary 
enrollment projections also incorporated two apportionment techniques 
to estimate kindergarten and first grade enrollments. 

The procedure of projecting elementary enrollments is outlined 
below. Tables '27, 28 and 29 illustrate the process. Throughout 
this section, 1975-76, 1976-77 and 1977-78 enrollments have been 
used to project 1978-79 elementary school enrollraeiits. 

Second through sixth grade enrollments were calculated by projecting 
1977-78 first through fifth grade enrollments at each school as 
1973-79 second through sixth grade projections. These raw projections 
were then adjusted on the basis of the 1978-79 projected district 
grade level enrollments and enrollment trends for each school. Table 27 
displays the past three years enrollment data for fourth grade through 
sixth grade, the projected enrollments, and the adjusted projections 
for each school. A total' for the projected enrollments also appears 
as does the recommended adjustment factor for grade-level projections, 
which is the difference between the projected and the previously cal- 
culated district grade level projections^ 



Projected 1978 grade total appearfng in Tc^le 27 may vary 
from those in Table 25 because of special education students 
incl^uded in the individual school projections. 



TA8U 27 



Fooriti* ftfth mt SUth Cr^ite PAstrPTrolltiL^ftts «ml 1973-79 







fourth ^«dt 




tton« 




Curollatflt 


fro- 


Adjusted 

tttUtfi 




Enrol l«nt 


fro- 


ttoi»» 




ToUl Carol lauit 


1 1 u 








IT/ / 


17/0 




17/9 


1976 


1977 


1v7S 




1976 


1976* 


1977 






iQlih 
■ 7/9 






lAlA 

19/B 




4S 


40 


44 


32 


33 


47 


16 


36 






44 


46 


60 


37 


36 


35 


270 


289 


2S1 


340 




96 


95 


79 


95 


96 


as 


aa 


91 


79 


78 


94 


64 


92 ^ 


93 


93 


64a 


'573 


584 


597^ 


blltiy IIMI 


S4 


1^ 


Sti 


69 


70 


69 


59 


sa 




S8 


h 


62 


62 


sa 


67 


458 


391 


421 






49 


26 


33 


27 


26 


34 


' 29 


30 




32 


26 


24 


30 


30 


29 


207 


176 


106 


176 




21 


16 


14 


19 


ta 


10 


17 


11 


14 


. 13 


21 


" a 


17 


11 


10 


140 


119 


t 

122 


136 


Crc&t Drive 


40 


32 


40 


34 


36 


16 


39 


16 


40 


4tl 


* 60 


3a 


44 * 


16 


37 


278 


234 


259 


273 




)? 


J7 


36 


23 


22 


43 


J2 


41 


35 


34 


16 


44 


2$ 


41 


40 


264 


243 


2UH 


219 




64 


71 


60 


06 




74 


?1 


77 




59 


71 


76 


70 


77 


75 


444 


445 


442 


446 




20 




23 


34 


33 


26 


21 


29 


23 


22 


20 


32 


33 


29 


28 


182 


177 


ia6 


la? 




30 


2' 


26 


32 


31 


27 


25 


31 


25 


24 


42 


22 


27 


31 


30 


220 


184 


197 


203 


en DM 


54 


41 


«^ 


6$ 


66 


39 




41 




4a 


61 


40 


39 


41 


40 


312 


2% 


m 


319 




)0 


33 


43 


39 






26 


42 




'42 


35 


34 


29 


42 


41 


244 


244 


24, . 


2!;a 




7a 


63 


69 


81 


eo 


69 


70 


^ 


69 


68 


72 


66 


64 


62 


61 


519 


466 


45/ 


497 


Uurffl Hill 


21 


16 


17 


13 


12 


22 


20 


11 




16 


15 


20 


19 


11 


10 • 


129 


131 


1 ,3 


10a 


liiicoln 


2*» 


2} 


32 


34 


33 


24 


24, 


22 


32 


31 


ia 


14 


16 


22 


2A 


197 


179 


IU1 


206 




60 


57 


M 


69 


sa 


51^ 


6a 


60 


59 


sa 


S3 


61 


53 


60 


69 


341 


345 


i?rt 


337 




i'J 


2a ^ 


32 


. 26 


25 


22 


26 


25 


32 


ji 


29 


28 


26 


26 


24 


137 


158 


162 


166 * 




64 


63 


47 


76 


74 


64 


63 


sa 




46 


67 


sa 


56 


60 


67 


412 


3*15 


412. 


442 


I'ktr ^ 


4} 


44 


44 


39 


37 


36 


37 


42 




43 


30 


37 


37 


42 


41 


289 


266 


256 


26ik 


n c c vi %Ofk 


42 


?4 


16 


49 


4a 


S7^ 


25 


33 




311 


33 


24 


22 


33 


32 


282 


233 


282 


343 




tk4 


73 


60 


63 


62 


64 


64 


72 


£0 


59 


62 


84 


62 


72 


71 


49S 


470 


426 


4^ 


SinU CUr4 


/4 


69 


64 


66 


65 


65 


74 


62 


&4 


53 


66 


49 


75 


62 


61 


444 


400 


411 


413 


C 1 1 ^ 




64 


46 


66 


64 


62 


6a 


60 


46 


45 


71 


64 


70 


60 


59 


469 


426 


394 


399 




^7 


66 


74 


66 


65 


75 


94 


54 


74 


•73 


74 


73 


93 


64 


53 


532 


475 


4SU 


449 








]6 


41 


40 


4:1 


39 


J6 


35 


46 


47 


37 




36 


16 


:6i 


243 


2iA 


215 




62 


67 


64 




ai 


64 


61 


6S 




63 


a2 


63 


61 ' 


68 


67 


474 


438 


43& 


4WJ 




b2 


61 


64 


60 


59 


sa 


32 


46 


54 


53 


54 


6a 


36 


45 


44 


461 


402 


344 




Uhtt«4ktir 


27 


24 


33 


41 


40 


29 


2a 


31 


J3 


32 


ia 


21 


32 


31 


30 ^ 


217 


211 


246 


2Ui 




40 


4> 


61 


49 


4a 


. 45 


^ 47 


4a 


51 


50 • 


49 


46 


48 


48 


47 


372 


»4 


34:1 


364 




j/ 


bl 


41 


31 


32 


41 


31 


37 


41 


4U 


43 


42 


30 


37 


36 


293 


264 


iVl 


271 




66 


4di 


3a 


3a 


3/ 


61 


49 


46 


33 


37 


66 


64 


46 


45 


44. 


330 


282 


24'J 


242 




20 


26 


22 


20 


21 


17 


15 


14 




21 


18 


20 


16 


14 


20 


134 


129 


116 


126 


H«yirirt Arts 


19 


;ro 


20 


33 


25' 


29 




ia 


20 


25 


17 


16 


ia 


16 


26 


151 


141 


144 


ISO 


trails AlUrn^ 




IS 


12 


13 


15 


24 


17 


13 


12 


17 


22 


12 


18 


13 


17 


46 


93 


*A 


ll«0 


fOlAi 




1492 


1446 


isai 166} 


14«I1 


1465 


1466 


1446 


1428 


1571 

r 


1472 


1442 


1466 


1442 


IIJ652 


9U82 


fl7b1 




GtaJv ToUI 








16.63 


\ 


1428 


1442 








- -4^- ^ ^ > 




-20 




•22 


-14 
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As previously explained, kindergarten and first grade student 
enroHtnents are the most difficult to project for the Eugene Public 
Schools. First grade enrollments are projected first and kindergarten 
is projected on the basis of the first grade projections. 'Two methods 
are used to (nake these initial ftrst grade projections. The projected 
first grade enrollments are conipronlsed and adjusted according to the 
disi^ict-level first grade enrollment projections on the basis of the 
past year's trend for first grade. Table28 displays the ratios used 

in this method of projecting 1978-79 first grade enrollments for the 

individual schools. ~' - 

The first set of ratios in Table 28 the past first grade to 
kindergarten ratios, arelfcalculated by dividing the 1976 and 1977 first 
grade enrollments by the 1975 and 1976 kindergarten enrollments, 
respectively, and multiplying the average of the two ratios times 
the 1977 kindergarten enrollment for each school. 

The second set of ratio? in Table 28 the district apportionment 
ratios, were calculated by dividing the 1975, 1976, and 1977 first 
grade enrollments for each school by the 1975, 1976, and 1977 district- 
wide first grade enrollments. Vhe average of the resulting three 
ratios was then multiplied by the projected 1978-79 district first 
grade enrollments. 

The adjusted projections best reflect past trends and the expected 
future enrollments for first grade in the district. The necessary 
adjustment factor appears at the bottom of the table. 
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SCHOOL 


rist First 
to 1975 tKl 


* Klntter^arteit efffollnfint Ratios 

197? (1st) Proiectetf 
to ^975 (Ki Av«r«ae 1978 




1.1471 


I.IOUO 


1.1236 


103 . 


Awbrey f^rk 


2.2553 


3.8636 


3.059S 


141 




.69S3 


2.4194 ^ 


l.b5B9 


70 


Coburg 


1.2400 


2.4444 


1.8422 


31 




.62^0 


.9474 


.7862 


32 . 


Crest Orive 


.8oas 


l.'56!i2 


1.1069 


57 


Uiiitfi 


1.0256 


C t lew 


1 . 3/3 J 


J7 


tjgewooJ 


1.4186 




9 nil 


07 


EJivoti 


.9167 


1 

1 • 


1 dtQQ 
1 •*! 1 77 


H3 


Von Itollow 


1.20a3 




1 Ql Id 
1 • 0/ J1 


£0 


Gl 1 hdm 








1ft 


lUrris 


1.1282 




1 tOs/S 


gg 




1.111 


£ • 13r 7 


1 • V4J43 






1.8000 


£ t V r 3U 


£ • JJr 3 


* 

JJ 




1.0909 


t ftHflA 


























Heiduv L^rk 


1.420& 


2 0333 

£ • V V J V 


1 7310 


107 




1.1463 




1 fifil4 




Pottersofl 


1.0400 


3 3fifld 


£ • £ 




River Rodd 


.6308 


1 • £^UV 




93 




1.4222 


2 7773 


2 . 0740 


106 


Si Wer Led 


.83)1 






47 


Spring Creek 


.9667 


£ • £ |£ 1 




91 


Iwlfi OJks 


.9737 


£. £ JUO 


1 fin? 1 

1 • vU£ J 


iia 
4|| 




.9014 




1 itQd 

1 . J iOI 






.9394 


£ a V£7*< 

s 








1.0769 


2.0526 


1 . 5648 


66 




.6300 


.3808 


.8054 


40 




7S&1 


2,1304 


1.4433 

• > 


se 


UtltjrJ 


l.OBJJ 


2.4(tl5 


1.7724 


51 ' 


t ilS tsi 










Mayiici Arts 










rr^J. Alt. 











TOrAL 
AJjuvtMfiitS 



1.1374 



1.2313 



1.1844 



1*883 
*399 



portKwMRt tutlos Used to Prttject 1978-79 
ts for Indlvldwl Schools 

01 strict ApportloniWMit Batlos 

Projected 1978 Adjusted 



19?5 


1976 


1977 


< Aver#Qe 


First 6rdile 


Protections 




.0169 


.0236 


.0356 


.0253 


41 




.0725 


.0640 


.b&49 


.0638 


101 


a3 


.0319 


.04B9 


.0484 


.0431 


68 


73 


.0109 


.0187 


.0142 


.0166 


26 


20 


.0113 


.0151 


.0116 


.0127 


20 


16 


.0206 


.0229 


*0232 


.0222 


35 


34 


.0206 


.0242 


.0219 


.0222 


35 


30 


.0457 


.0368 


.0361 


.Q4C2 


64 


&7 


.0219 


.0199 


.0161 


.0193 


31 


23 


.0213 


.0175 


.0213 


.0200 


32 


31 


.0313 


.0344 


.0297 ^ 


.03 18 


50 


44 


.0244 


.0266 


.0219 


.0243 


38 


32 


.0544 


.0483 


.0529 


.0519 


82 


79 


.0138 


.0163 


.0148 


.0150 


24 


20 


.0244 


.0217 


.0219 


.0227 


36 


32 


^.0319 


.0314 


.0368 


.033$ 


S3 


55 


.0113 


.0163 * 


.0168 


.0148 


':3 


24 


.0394 


.0362 


.0394 


.03a3 


61 . 


59 


.0263 


.0284 


.0239 


■^^4£1 

.v26j 


42 


36 


.0306 


.0314 


.0413 


.d344 


54 


62 


t.03S0 


.0495 


.0400 


.0428 


68 


59 


.0450 


.0306 


.0387 


.0408 


65 


t a 

w 


.0425 


.0441 


.0400 


.0422 


67 


' 60 


.0469 


.0350 


.0471 


.0430 


68 


70 


.0?19 


.0223 


.0187 


.0210 


33. 


24 


. 04 ;iB 


.0386 


.0381 


.0402 


64 


57 


.0S2S 


.0374 


.0445 


.0448 


71 


65 


* .0250 


.0254 


.5252 


.0262 


4C 


37 


.0313 


^.0380 
.0167 


.032? 


.0341 


64 


49 


.0244 


.0316 


.0249 


39 


47 


.0244 


.m6 


.0207 


.0229 


36 


30 


.0175 


.0121 


.0136 


.0146 


"^23 


21 


.01011 


.0199 


.0156 


.0101 


29 


25 




.0133 


.0084 


.0109 


17 


17 



1.584 84 
-100 



Table 29 displays two sets of ratios used to Rfoject 197a 
kindergarten enrollipen^s for the individual schools, along with 
the adjusted projections. 

The first set of ratios are the apportionment ratios, calculated 
by dividing the 1975, ]976 and 1977 school kindergarten enrollirents 
by the 1975, 1976 and 1977 district-wic, kindergarten enrollments, 
respectively. The average of the three ratios was then tnultiplied 
by the projected 1977 district,w1de kindergarten enrollment to 
project each school's 1978 enrollment. 

The second set of ratios In Table 29 are the kindergarten to 
first grade ratios, calculated by dividing each school's 1975, 1976 
and 1977 kindergarten enrollments by Its 1975, 1976 and 1977 first 
grade enrollments, respectively, and calculating an average. The 
average ratios were multiplied by the 1978 projected first grade 
enrollments for each school to obtain the 1978 projected kindergarten 
enrollments. 

The last column of Table 29 shows the 1978 projections adjusted 
to reflect past trends and to balance to the projected district 
kindergarten enrollments. The adjustment needed for each ratiO 
technique appears at the bottom of Table 29. 
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Junior High School Projections 

< During the 1978-79 school year, nine junior high school's served 
grades seven* eight, and nine in Eugene School District 4^0. 

* 

1978 projections for grades eight and nine followed the' procedures 
used in projecting grades two through six, whereby 1977'enrol Iments for 
the preceeding grade level became the initial, 1978 projections. Those 
projections were adjusted to the district-wide eighth and ninth grade 
1978 projected enrollments on the basis of the past two, years' enroll- 
Enent trends. Projections for seventh grade required more subjective 
judgment to accurately apportion sixth graders from 31 elementary 
schools into the nine seventh grade schools that allow for open 
enrollment. 

The first, step in* projecting 1978 seventh grade enrollment for 
each school was to irrquire at the 31 elementary^hddls how many ■ 
sixth grade students were planning to attenti'' each junior high School. 
Adjustments were made to the "telephone projections" to correspond 
to the projected 1978 district seventh grade enrollment. 

Table 30 incorporates 1976 and 1977 enrollments for grades 
seven, eight and nine, the projected 1978 enrollment^c^and^, the 
adjusted projections for each school. 
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TA9LC 30 

SttMfent CarollwftU ind 1978 CnrollMnt PrQjecttQos for 
{ CugeM Junior High Schools 



i 

SCHOOL 


Seventh Gr«de CfiroUvent 
PiDjected 
im 1977 1978 


1 

19?6 


Eighth Craife CnronMeiit- 

PraJected Adjusted 
1977 1978 Projections 


1 Ate 

1976 


Mfnth Gfdife Enrotlneat 

Projected Adjusted 
19>7 1978 Projections 


To til 

Junior Hlt^tt CnrollMent 
Projected 
1976 1977 1978^ 


Jefferson ^ 


19t 


197 


161 ; 


204 


183 


197 


193 


216 


196 


183 


174 


. 615 ' 


S76 


528 


• 


209 


190 


205 - ' 


200 


191 


190 


18S 


231 


213 


191 


183 


640 


S94 


573 


Kennedy 


192 


.tf4 


m 


18S 


200 


204 


210 


238 


201 


200 


199 


61S 


60S 


585 


Kddl&on 


23» 


213 


2SS 


24S 


231 


213 


202 


260 


221 


231 


219 


74 S 


66S 


676 


Hah roA 


148 




101 


1&7 


148 


127 


12S 


166 


133 


148 


141 


472 


408 


367 


OpiMirtviiUy CeAter 








IS 


7 


10 


23 


21 


22 


7 


27 


• 36 


29 


50 


Roosevelt 




247 


246 


256 ' 


251^ 


247 


235 


274 


231 


2S1 


240 


790 


729 


724 


Spencer Butt^ . 


1S9 


164 


146 


186 


147 


164 


ISS 


213 


174 


147 


139 


S58 


48 S 


440 


Cal Young 


187 


14 S 


162 


187 


190 


14S 


, 142 


206 


186 


190 


182 


560 


621 


486 


Horl 










j» -- 




16 


4 


4 


S 


16 


4 


5 


Junior High foUl 


1S89 


1487 


14S2 ^ 


1637 


1648/ 


1497 


1473 


1841 


1501 


1S48 


1S09 


S067 


46|6 


4434 



Adjustui«nt 
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TABLE 31 

Student Enro11iient$» ApportfonMnt Ratios tfkd 197S EfirollMnt 

f; 

Projections for Eugene Senior High Schools 



1 


Tenth Grade EnrollMOt 


Eleventh 6r«(le Enrol iMnt 


t 

f Iwellih Grade Enrollwat 


Igtal 

Senior tllsOn 




SCHOOL 


19/6 


191? 


Adjusted 
froject- 
tfoAS 




191? 


Averagt 
Ratio 


■ Pro- 
jected 
1918 


Mjusted 
Project - 
tlont 


1976 


1977 


Average 
Ratio. 


Pro- 
jected 
1970 


Adjusted 
Project- 


1976 


' 1911 


Pro- 
jected 

. 




M3 


4?« 


3W 


421 (.0033) 


424 (.0030) 


.0032 


*403 


.451. 


362 (.0717) 


391 (.0705) 


.0741 


359 ' 


390 


1226 


1291 


^1227 


Itortk Cit3ffM> 




410 


«30 


443 (.001?) 


441 (.0SJ5) 


.08IS 


424 


443 


34^ (.0609) 


399 (.0781) 


.0735 


356 


408 


1206 


1316 


' 1281 




313 


afiS 


3» 


361 (.0115) 


MS (.0611) 


.069« 


331 


34« 


330 (.0693) 


31? (.0620) 


.0637 


308 


318 


1065 


102S 


' «00 


South Cugcfl* 

f > 




4SS 


315 


419 (.0«29t 


445 (.oaii) 


.0850 


412 


436 


V» (.0760) 


407 (.0796) 


.0782 


379 


408 


•1311 


1307 


• 121«P 


Opportiinlty Cenrer 




20 


30 






















26 


20 


30 


JtctlM 




31 


2? 


28 (.0055) 


46 (.0090) 


.0013 


35 


30 


25 1.0049) 


37 '.0072) 


.0061 


29 


2« 


82 


120 


03 


Horl tout 




10 


9 


22 X 0044) 


I (.0014) 


.0029 


M 


6 


17 (.0034) 


11 (.U>22) 


.0028 


14 


10 


56 


28 


25 ' 


ToUl Senior ttfgh 


1884 


1833 


1513 


1694 


1115 




1625 


1712 


1470 


mi 




1445 


1560 


50S2 


61 10 


484$ 


AdJustMtAt 














«8I 




V 
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Senior High School Projections - 

^ Five senior high schools served Eugene during the 1978-79 school 
year. ^ 

Using a procedure similiar to that of the seventh grade projections, 1978 
tenth grade enrollment was projected by inquiring at the nine junior high 
schools which of the five senior high schools its ninth graders planned to 
attend - 

Eleventh and .twelfth grade enrollments for 1978-79 were projected by - 
us.ing a school -to-district apportionnient ratio. Table 31 displays the 1976 
and 1977 enrol Itoents, the apportionment Vatios (shown in parentheses, calcu- 
lated by dividing each schooTs 1976 and 1977 eleventh and twelfth grade 
enrolltnents by the district-wide senior high sfstjflol 1976 and 1977 enroll-- 
ments), the average apportionment ratios, thf l97&*^rojected enrollments for 
each school (calculated by multiplying the average apportionment' ratio by 
the projected 1978 senior high school etfrollment) » and the adjusted pro- 
' jections fbr each grade level by schpol. 

Calculation Time and Approval Process . 

The Eugene School. District enrollment projection methodology, described 
in th^s chapter, requires approximately two weeks of the District Research 
Specialist's time to perform the actual calculations and make adjustmeats 
to individual school projections so that they sum to the projected districti'- 
total . 

The three-step approval process takes one to two months* Once the cal- - 
culatiohs have been made, individual school projections are sent to principals 
in Eugene's 43 sch6ols -for review. - Because -the- dtstrfcftotal -pro Jectloir 

is known to be extremely accurate ^ if principals -decide they .shouVd have - 

more students than what the projections estimate, they must be able to iden- 
tify a school to* take students away from. No principal Itkes declining 
enrollments. Even though a principal is willing to say his/her school sh'^uld 
- have more students, when forced to negotiate with another principal for 4 
few more students, the principal wiil usually stay with the initial pro-. - - 
jections. ■■ ^ 

Upon approval by the individual school principals, the- projections aiRe- 
sent to the four regional' STiperlntendents where the same process is used. 
If a regional superintendent feel^ that region wtlV iiave^inore students than " 
projected, he/she must be abl-e to Identify a region to subtract fro"" and 
must negotiate with that regional Superintendent directly. When closure 
is accomplished with the regional s«pen1ntajfidants:,..thflr.proje6ttptis ^r«' pre-^j - 
sented to the District Superintendent and School Board at the same, time.' 
With Board approval , the projections become an official document of the 
Eugene School District. 
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Summary 



Enrollment projections in Eugene School 01strict'4«J are based on a 
combination of iQethodologles f^r the two level process. 

On the district-wide le* /l, second through twelfth grade .enrollments 
are projec>d using the coHo t survival .methodology based on at least five 
years of past enrollioent dat first grade enrollisents are projected using 
births six years prior to t\ 2 yea r being projected In a regresstpn method- 
ology. Kindergarten enrollment, the most difficult grade level to project 
In Eugene, is calculatf *. on the basis of the first grade projections. A 
kindergarten to first ^rade r^tio Is calculated for past years and averaged. 
The average ratio is then multiplied by the projected first grade enroll^ 
ment to achieve the projected kindergarten enrollment. All grade level 
projections are adjusted to add to the district total projection. . . 

- On the Individual school level, projections are more manual. Grades 2 
throughJ2, foY each school, are projected by advancing the previous year*s 
enrollment as the projected enrollment for the next grade of the projected 
year. Projected seventh grade and tenth graJe enrollments are adjusted 
once school building administrators verify the number of student^ from 
these grades, registered to attend their respective school. One method 
used for projecting kindergarten and first grade enrollments fbr the indi- 
vidual schools is the apportionment method. With the apportionment methoil-, 
the numbers of past 'ftrst graiders and kindergartners fbr each school are 
divided by the number of first graders and kindergarteners In the district 
for past years;^ The average of past ratios Is multiplied hy the projected 
district first grade and kindergarten enrollments to acquire the first . nd 
kindergarten enrollments fbr each school. 

The total amount of'tlme neetted to perfbrm projection calculations and 
to gain approval by the school board and superintendent 1s approximately 
two and a half months. 

Eugene's district total enrollment projections- have been faund to be ^ 

up to 99,5 percent accurate. With this comrobn ,,nowledgev; when* regional 

superintendents and/or Individual schcol principals dlsagi^e with the pro- 
jections fbr their attendance areas, they must be able to Identify another 
attendance area to (»ak« projection ^fldjustmeiUis to :^±hey anot^:the4riU2^^ 
altered. This procedure has worked very effectively for Eugene In the past. 
With School Board and Superintendent approval, the enrollment projections 
are adopted as an Eugene Schopl District 4J official document. 
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Chapter 5 



The School District of Philadelphia 
EnroUment Projection Methodology 
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'The School District of Philadelphia 
Enrollment Projection Methodology 

School District of Philadelphia • , 

^ ' 

The School District of Philadelphia, the foiirth largest puMic school 
system tn the nation, serves almost one-quarter^mil lion students, approxi- 
mately two-thirds of which are minorities. The School District serves all 
pupils within the city of Philadelphia. No other public school districts 
exist within the municipality, although a large parochial school system, 
serving almost 100,000 students, and, numerous other private and independent 
religious schools also serve the city. 

The School District employs almost 30.000 ful3 and part-time personnel, 
including over 12,500 teachers, more than 55 percent of whom possess graduate 
degrees. Teachers' salaries range from $12,000 to almost $30,000 per annum. 
Over 37 percent of the teaching staff are minorities. The average element 
tary school class contains 29.5 students. 

School attendance has remained relatively steady at about the 85 percent 
n»ark. Yet while enrollment has declined, additional numbers of prekinder- 
garten pupils ajre being served in various supplemental programs. 

The Office of Research and Evaluation (ORE) services the research, 
evaluation, testing, and measurement requirements of the School District. 
ORE is responsible for determining the Dis'trict's short and long range student 
enrollment projections. 

The Philadelphia School District's enrollment projections are used for 
planning by many District offices, including the Division of Subsidies (to 
determine reimbursement), the District's Planning Office (to develop .the 
Sta^e-mandated School District long range plan), the Offices of ^dget and 
l^inance (to develop the following year's budget proposal), and business 
divisions such as Purchasing and Personnel (to determine Tesource atlo- ^ 
cations)* as well as many major non-School District agencies. 

The School District of Philadelphia's enrollment projection methodology 
is described below. 

'* 

Philadelphia Student Enrollment Projection Methodology 

Enrollment projections for the School District Qf Philadelphia ^are cal- 
culated annually, based upon a combination of modified grade progression 
ratio techniqtie and a district proportion technique. 

Similar to Eugene, Philadelphia school district level enrollment pro- 
jections, based on a modified grade progression ra-tla-tedinique. are,,,. . . 
'extremely accurate. With this Insight, district-level enrollments ace protj 
jectea annually with confidence, and the. smaller units of projection' (district 
grade level, sub-district, .and school) are adjusted to this total. Sub* 
district (the District is divided into eight administrative sub-districts) 
and district grade-level enrollments are projected,and adjusted to sum to 
the district total. „ Individual school enrollments are then projected and 
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adjusted to sum to the sub-d1str1ct totals. 

The School District of Philadelphia uses four years»of past enrollment 
data to capture enrollment trends for the grade progres;sijon ratios which 
are used in projecting the district enroT •.,ient, and the district grade-level 
student enrolltnents, A kindergarten to 'births .five yedrs prior to the pro- 
jected year ratio, and a first grade to births six yeijrs prior to the pro- 
jected year ratio are used to project kindergarten and first grade enroll- 
ments, respectively on the district level. Sub-district and individual 
School student enrol Inmnts are projected on the basis of proportional ratios. 
Sub-district grade-level to district grade-level proportional ratios are 
utilized in calculating the sub-district enrollments, by grade, while an 
individual school to sub-district, proportional ratio is. used to project indi- 
vidual sthool enrollments within each of the sub-districts. ^ — 

That which follows is a description of the process used to project 
enrollments fbr the district by grade, sub-district, and individual school. 

Grade-level Projections 

^ District grade-level enrollment projections for the School District of 
Philadelphia are obtained through a modified grade progression ratio tech- 
nique for all grade levels except kindergarten and first grade, for which a 
birth rate ratio Is used, - ^ 

Philadelphia used an eleven-step process to project grade level enroll- 
ments for the 1978-79 school year. A viescription of the process follows, 
using actual data to illustrate each step. 

Step 1 . Collection of Past Enrollment 

The modified grad: progression methodology incorporates up to four years 
of past enr;)llment data. In addition to student enrollments fbr kindergarten 
through gra:de twelve, student enrollments for the three special pr6grams are 
shown in Table 32 on Lhe following' page. ' 

Step 2. Formation of Grade Progression Ratios for Grades- Two 
\hrou9h Twelve " ^ 

. To determine* the 1978. enrollment projections, grade progression ratios 
were formed by grade level for three year progressions: 1974 to 1975, 1975 
to 1976, and 1976 to 1977. Each ratio was established by dividing one 
grade-'s enrollment for a par-tlouXar year- by J|U»e previous grade's enro-llment: 
for the prior year. For fexampll?, the sixth-to-seventh grad^ progression 
ratio for 1976 to 1977 was formed by dividing the November 1976 sixth grade 
enrollment Into the November 1977 seventh grade enrollment (18,980/18,290 » 
1.038). The flni three columns of Table 33 show the grade progression 
ratios for the years 1974 W 1976, 1975 -to 1976, and WS to 1977r 



do 



Q TASU 32 

Novtaber Enrollaents for 1974 to 197? 



flovember fiovember • November November 

Grade 1974 1975 1976 ' 197? 



IC 


22»479 


22.493 


21.572 


19.123 


1 

1 




18 ^30 

iO . ^JU 


1 » . £ ua 


Ifl Q7A 


2 




17 564 


17 312 


17 738 


3 


t8»981 ' 


18.161 


17.068 


16.955 


4 


19J71 


13.509 


17.636 


16.554 


S 




18.626 


18.033 


17^412 






19.399 


18.290 


1 7 >869 


7 


20.16S 


19.532 


19.431 


18.980 


3 


19.335 


19.3S9 


18.326 


18.799 


9 


20.961 


21 .426 


21 .527 


22.174 


10 


24.188 


24.S43 


24.673 


24.202 


11 


16.956 


16.-869 


17.049 


^ 17.257 


12 


13.797 


13.452 


13.175 


13.461 


Post Graduate 


71 


65 


70 


41 


Ungraded 


1.946 


2.139 


2.463 


2.354 


Special 


11.765 


11.979 


11f617 


11.727 


TOTAL 


267.S25 


263*046 


258.003 


253.222 
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TABU 33 



Srade Progression Ritlos for 1?74 to 1977 . 
and Two & Three Year Avera9es 



1974 ' 1975 976 Three Two 
to to " to ' Year Year , 

Qraites 1975 1976 1977 Average Average 



1-2 


.911 


.915 


^.924 


.917 


.920 


2-3 


.977 


. .972 


.979 


.976 

1 


.976 


3*4 


.975 


* .974 


.970 


.973 


.972 


4-5 


.972 


.975 


.985 


.977 


.980 


5-6 


.982 


.982 


.991 


.985 


.986 


6-7 


.997 


1.002 


1.038 


t.0l2 


1.020 


7^ 


.960 


.964 


.967 


.964 


.966 


8-9 


1.077 


i.- 1.112 


1.178 


1.122 


1.145 


9-10 


1.171 


1.152 


1.124 ^ 


1.149 


1.138 


10-11 


.697 


.695 


.714 


.703 


.704 


11-12 


.793 


^781 


.790 


.788 


.786 
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^ Stap 3. Calculation of Average filrade Progression Satlos . 

After the three successive years of g,rade progVession rajtios were eitab- 
y Hshed, three-year and two-year average grade progression ratios were cal- - • 
V culated, Co1^!nns 4 and 5 of Table 33 show the averages calculated for the 
1978-1979 projections. - ' 

Step 4.' Calculation and Selection of Enrollments for Grade Two 
through Twelve ' " ' 

Enro'llment projections must be flexible. Because populations fluctu- 
ate within numerous neighborhoods In Philaflelphia, a strictly statistical 
(node! could not be used effe^^tively . Instead, a mixed ratio model with sub- 
jective adjustments has provided Philadelphia's most accurate projections. 
The mixed ratio model allows for the selection of grade progression ratios 
*. that best accommodated changes occurring at each particular grade level in 
- the school district.. . \ 

Table 34 shows estimated enrollments for ratios based ^n two, thi^ee, 
and four years of past data (i.e., the 1976-77 ratios, the two-year, ••nd 
the three-year average ratios). 

The 1978 projected enrollments for a particular grade level were cal- 
culated by multiplying the grade progression ratios by the previous grade's 
1977 enrollment, as Illustrated in Table 34. The ratios used to obtain 
each projection are shown In parentheses. These ratios were multiplied 
by the 1977 enrollments (found on the same line) to obtain the estimate 
appearing on the line directly beneath.' For example, one of the grade 
six enrollment prQjections for 1978 was determined by multiplying the 
three-year average grade" ratio 1)y the 1977 fifth "grade enrollment Cslxth - 
grade projected enrollment for 1978 « .986 (17,412) » 17,168). After the 
enrollments for each grade were multiplied by the three ratios, the resulting 
projections were Investigated "as to their feasibility for projecting 1978-79_ 
enrollments In terms of recent district policy changes, grade reorgsni- " * 
zation, and new information regarding drop-outs/ins. The projections , 
based on the 1976-77 grade progression ratios inost accurately forecasted 
enrollment for the district for the 1978-79 school year: 

Step 5. Formation of Kindergarten and First Grade Ratios ^ 

•^^ Kindergarten and first grade enroilmentf. infp(vtUde.T|*ili*-'ha»^ trafdl^" - 
tlonally been projected by computing a ratio of the actual number of k-lnder- 
gartners 4nd first graders In recent years to the number of births In the 
city five and six years prior. Ratios and averages^ were determined fbr 
three years prior to the year being projected, and multiplied by the number 
of births five and s4xVears prior 'ttriihryeif "betffg p»*aj*ecte'dr* The 1978- 
1979 projections u$ed ratios based on 1974, 1975, and 1976 enrollments 
and their averages. Table 34 displays the number of enrollments and births 
for the four years and the ratios formed on the basis of those numbers, as 
well as the two, three, and four year averages. * 
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TA8l£ 34 

f 

Efirollmnt Projections by Grdtf* Level 
* Sdsed on Three Grade Progression Ratios 

TWo*yeer Averi^e Three^Vear 
1976-77 1976-77 Ratios Ratios and Average Ratios 

Enrol iMfit and Projections Projections end Projections 



1 


18,076 


(.924) 




(.920) 




(,?") 




2 


I7.r38 


(.979) 


16.?92 


(.976) 


16.630 


(.975) 


16.576 


3 


16.355 


(.970) 


17.366 ■ 


(.972) 


17.312 


^.973) 


17.3.12 


4 


16.554 


i .985) 


16:446 


(.980) 


16.480 


(.977) 


16.497 


5 


17.412 


(.991) 


1*6.306 


(.986) 


16.223 


(.985) 


16.173 


6 


17.369 


(1.033) 


17.255. 


(1.020) 


17.168 


(1.012) 


17.151 


7 


18.980 


(.567) 


18.^48 


(.966) 


18.226 


(.964) 


18»083 


3 


13. m 


«(1.173) 


18.354 ,^ 


(1.145) 


18.335 


(1.122) J8.237 


9 


22.174 


(1.12^) 


22.145 


(1.138) 


2V.525 


. (1.149) 


21.092 


10 


24.202 


(-714) 


24.924 


(.704) 


25.234 


(.703) 


25.478 


n 


17.257 * 


N (.790) 


17.280 


(.786) 


17.038 


(:788) 


• 17.014 


12 


13.461 




13.633 




13.564 




13.598 
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Data and fUtlos Used In Projecting 
1973*79 Kindergarten and First Grade Enrollments 



EnroUtnents 



Births 



Ratios 



1974 


K 


22.479. 


(1969) 


33.863 


.664 




! 


19.288 


(1968) 


34.963 


.552 


1975 


K 


22.493 


(1970) 


34;564 


.651 




1 


18.930 


(1969) 


33.863 


.559 


1976 


K 


21.572 


(1971) 


31 .541 


.684 




I 




(1970) 


34.564 


.556 


, 1977 


> 

X 


19.123 


(1972) 


27.923 


685 




I 


18.076 


(1971) 


31 .541 


.573 






m 


Averaw (tatlos 






' Four Y«ars 


Three Years 


Two Years 




K 


.671 


K 


.673 


K .684 




I 


.560 


1 


.563 


1 .564 
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Step 6 . Calculation and Selection of Enrollments for Kindergarten and 
F irst Grade 

On the basis of th^ ratios formed in Step 5, and the number of births 
in 1973 and 1972, enrollments fbr kindergarten and first grade were projected 
for the 1978-79 school year. Table 36 displays the projections calculated 
by using the ratios and the number o.f i^irths. The first fbur ratios were 
multiplied by the number of births in 1973 for the. kindergarten projections, 
and the second four by the number of births in 1972 for the first grade pro- 
jectidns. The kindergarten and first grade ratios and projections seemed 
to best represent cli\anges taking place in the .district. 

... • 

1978-79 Ertroilwent Projectiops for Kindergarten and First Grade 

MuntMer , , 

of Kindergarten 
il4tios Sirths Projections 



1977 " ,685 

Two year Avera9e .£34 

Three Year Average .673 

Four year Aversge .671 



2$. $99 



17,535 
17,510 - 
17,283 
17,177 

First Gra^fl 
Projections- 



1977 *.575 

Two Year Average ;.S64 

Three Year Average .563 

Four Year Average .5*10 



27.923 



16,Q0O 
IS, 749 
15.721 
15,637 



Step 7. Projection of (the Total Numbor of Students for the District 

A total district enrollment was also projected independently of the 
grade-level projections.. The total 'district enrotTment was projected by 
using an average ratio bf the past district enr'olTjnents divided by the 
previous year's enrollment, (see Table 37)' The ratios were calcalated 
and fflultlplied by7the. l&77*JtiUtHct-'ertroni«ent -to arrtve'^t'tiit'ee projected-"- 
district enrollments fbp 1978-79. Table 37 shows past enrollment data* 
the calculated ratios, ^nd the projections for 1 978-79 i 

In collaboration with the two other agencies , that also compute enroll- . 
ment projections ■for the district—The Philadelphia. City Planning Comrois'sion 
and the Pennsylvania Ec^nonv League— the School District Of Philadelphia / 
adjusted the lowest projection of 248,461 to a ftgure of 246,850. 'The j 
three agencKs made the; adjustment to accurately reflect the Enrollment / 
trend in the districts hew policy changes, the trend In birth rate, and the 
sum of the grade level enrollment projections. - .This .approachcbaS iresuUed-.v . 
in veiy accurate district Tev^l enrollment projections io the past. / 
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^ Past Eftrollnent iJata. Ratios ^ 
and )97a-'79 Projections for tli« Oi'strfat * 



^ . Proj«cte<l 



Yeair. gnroUments ''Sat^os ■ gnroTlment .. ' 



1974 " ' 

1975 263.045 
t9;6 253«003 
1977 p3.222 ^ 

Two Y*ar Average 



,9303, . • ■ . • 

'.9815 • 243.537* ' 



I 
i 

\ 

T. ■ 



.981^ \ . • 248.461 ' 



j Three tear Average 

< .9819 243,639 



Step 8 . Calculation. and Sfelec t ipn^^f Special Program EnroUments 

. * * , 

Three types of special "prograras- within the School. OUtri<it of Phila- * 
delplfia require ^independejit. enrollment projections. Those programs are the 
ungraded classrcoms^'post graduate, programs, and special education programs*- . 
Since each of'ihese programs is ungraded, only the total enrollment pro- • 
Jectjed. TaWe. 38 -Shows flour rec^t year's enrollments and two types of * ' 
proportlo'nal ratios, established* by 1) dividing the program enralJiDeotS-i>y * 
the district total enronr.,ent, and t) dividing a year's enrollment |)y the 
pr^"^ous year's enrol Iment.^ • • . _ » 

The 1978-^79 special program enrollments were calculated by Mtiplyi^gj 
the pr^jportional ratios b/_the projected district total established in 
Step 7. On the basis of the ratios and calculated prt)jectvons .enrollment 
estimates vere established. . ' ^ ■ . 

The projections ftnat reflected the upper bounds for the'SpecUl Education 
Program and the lower bounds for the Ungraded Program were- selected because ' 
of facility limitations and financial formulas related to each program. .*../ 
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TABLE 38 



Enrollment^. Ratios and Projections for ^ 
1978 Special Program Enrolltnents 



gHROLLM£HTS 



]97± 1975. 


1976 


1977 








?ost Graduate 7\ 65 


70 


41 








Ungraded * 1«94S 2J39 


2»463 


2»354 








dflCW i 9 1 CSUCdt 1 Un 1 1 ft /09 1 1 «7/ 7 


J 1 tOl/ 


i 1 >/£/ 




















PROGRAM TO DISTRICT WTIOS 












^ ' 






Two Ydar 


Threfi Year 


Four Y6ar 


1975 


1976 


1977 


Averaoe 


Average 


Average 


post Qradua'j .iAJ03 












ungraded .0073 .0081 


.0095 


.0113 


.0104 


.0096 


.0090 ^ 


Sotcl a1 Educat 1 on . 0440 . 04S5 


,0450 


.0463 

• 


.0456 


.0456 


.0452 


ysar progression ratios ■ 


• 


• 


Two Year 


Three Year 










1974-75 


1975-75 


1976-77 


Average 


Ave ra^e 




Post Graduate •9153 


1 .0769 


.5857 


.8313 


.8594 




Un9raded 1.C992 


1.1515 


1 . 1 587 


1.15^1 


1.1365 




Sptctal education 1.0132 


.9698 


1.0095 


.9897 


.9992" 




PRQJECTIOMS - PROGSM TO DISTRICT RATIOS 
















1977 


Two Year 


Three Year 


Four Year 






' Average 


Average 


Averaoe 


Post Graduate 




49 


74 


49 


74 


Ungraded , 




2,790 


. 2,567 . 


2.370 


2,222 


SpecKt Education 




11.429 


11.256 


11.256 


1M58 


PRWECTIONS . YEAR PROGRESSION RATIOS 
















1977 


Two Year 


Three Year 








Average^ 


Aversqe 




Post 2r«duate 




49 


34 


35 




Ur>9raded 




3.307 


3,297 


3,244 




SPtcftI Education 


4, 


11.838 


11,606 


11,718 
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step 9. Adjustments to the Projections 

Upon completion of preliminary Steps ! through 8, "the 1978-79 grade 
level projections were adjusted to. reflect the?d\str\ct total enrollment 
projection determined in Step 7. . ' . 

Table 39 reflects the pif^yminary projections for each grade level 
and its necessary adjustments. ''As shown in the Table, a difference of 37 
students separated the projected district enrollment total and the sum of 
the grade-level projections. Because the district level projection has 
always resulted in extremely accurate projections In the Past, the grade 
level projections were adjusted to add to the district level projection, 
and appear In the adjusted -projections column of Table 39. 



TABLE 39 



Preliminary an-j Adjusted Projections 
by Grade Level for 



enrollments 



P ejections 



Adjusted 
Projections 



Grade 


1 974*75 


1975.76 


1976-77 


1977-78 


1978-79 


1978-79 


if 


21 ,575 


22 3^5 


22 000 


19.7QQ 


17.177 


17,000 


1 


19.125 


18.613 


18.665 


18.400 


16.000 


16.025 


2 


13.595 


17.327 


16«920 


17,520 . 


16.702 


16.700 


3 


13.950 


18.195 


17»275 


16.350 


17.366 


17.365 




19.530 


18.300 


17.790 


16.650 


16.446 ^ 


16U50 


S 


19.785 


19.376 


17.830 


17.265 


16.306 


16.305 


6 

* 


19.945 


19.009 


19.205 


17.575 ^ ■ 


17.255 


17.255 


* 

./ 


20.150 


19.954 


19.385 


18.?25 


13,548 


13,545 


3 . 


19.365 


19.9$3 


18.835 


18.755 


18.354 


13,355 


9 


21.050 


" 2C.92S 


21.050 


20.953 


22.145 


22.150 


10 


25.t;00 


23.351 


25.095 


24.830 


24.924 


24.930 


TT 


17.650 


16.567 


17,090 


17.170 


17.250 


17.280 


12 


13.375 


.13.915 


13.140 


13.335 


13.633 


13.640 


Post 

Graduate 


71 


6S 


' 70 


41 


fl 

49 


50 


ungraded 


1.946 


2.139 


2.463 


2.854 


2.790 


3.000 


Special 
£ducatior 


1 11.763 


11.979 


ii.ei7 


11.727 


11.333 


11,300 


TOTAL 


267,525 


*^63^04$ 


253.003 


253.222 


246.313 


246.850 
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step 10. Projections by Sub-District 

^Enrollment projections were fJ so prepared for the eight administra- 
tive sub-districts of the School Oisterict of Philadelphia. ''The 1973-79 
sub-district projections were calculated by a proportional technique whereby 
each past grade level enrollment for a Sub-district is divided by the p^st ' 
grade level enrol Itnent for the district. The resul ting' proportional ratio, 
is then multiplied by the projected district grade Uvel enrollment to arMve 
at the projected grade level enrollment for each sub-district^j_^-— ^ — ' ^ 

The steps taken to compute the 1978-79 sub-district enrollment projec- 
tions are described below, displayed as a continuation of Steps 1 through 9. 

Table 40 incorporates past enrollment data used to project 1978 student 
enrollments by grade level for Sub-District 1. 

TABLE 40 

1974 to 1977 Student Enrollmefits for Sub-Distrfct 1 
Grade 1974 1975 -1976 1977 



it 


3237 


3378 


3249 


2953 


1 


3292 


3192 


3241 


2992 


2 


3044 


2335 


2945 


2959 


3 


3113 


2902 


2854 


2312 


4 


3162 


3035 


2372 


2777- 


5 


3304 


3037 


* 295 i 


2792 


6 


3139 


3260 


2989 


2912 


7 


3171 


3152 


3232 


3035 


8 


3119 


3007 


2956 


2973 


9 


3350 


3291 


3102 


3204 


10 


3776 


3645 


375a 


3364 


11 


2351 


2498 


2469 


263) 


12 


1843 


1703 


1814 


. 1770 


Special Education 


1580 


1723 


1704 


1593 


Post Gradudtt 


0 


0 


0 


0. 


Ungraded 


125 


136 


67 


97 


TOTAL 


4ia61 


40394 


40195 


38924 
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For each sub-district. proportional grade ratios were formed based on 
enrollments for ^he. years 1974. to 1977. Each ratio was e ablished.by^ 
dividing sub-district grade level enrollments by the dist ct^ntollment 
for that grade level. For example, the ratio nee^d to p. ject Sub-District 1 
third grade enrollment for a particular year was calct. ^ted by dividing - 
. third grade enrollment for Sub-District 1 by the third i<le enrot^ltnent 
for the district for that same year, (e.g., 1974 third ade Sub-District 1 
proportional ratio - 197^^ sub-district third grade enro ^nt/1974 district 

third grade enrol^ient - 3113/18.981 = .164). 

I- - 

Average ratios were also established for the most recent two and three 
years-. For Sub-District 1. the ratios and average ratios are shown in 
Table 41. 



TABLE 41 

Sub-Oistrlct ) Proportional katios 
for 1974 to 1977 and Two and Three tear IVverage Ratios 



Two Year " Three Year 
ZriCi 1973 1976 1977 Average Average 



K 


.ISO 


.151 


.1^5 


.153 


.152 


1 


.169_ * 


.169 


.165 


.163 


.16S 


z 


.167 


.170 

* 


.167 


.169 


.163 


3 


.160 


.167 


.166 


.167 


.164 




.164 


.162 


.169 


.165 


.164 


5 


.163 


.164 


.160 


.162 


.162 


5 t* 


.163 


• 

.163 


.163 


.163 


.165 


7 


.161 


.156 


.163 


.165 


.163 


3 


.155 


.157 


.158 


.153 


.157 


9 


.154 


.144 


.144 


-.144 


.147 

• 


10 


.149 


.152 


.139 


.146 


.14; 


11 o 


.143 


.145 


* 

.152 


.149 


.143 


M 


.127 


.138 


. .131 


.13S 
> 


.132 


Special Educar^Qn 


.144 


.147 


.136 


.142 


.142 


Post Graduate 


0 


0 


0 


0 


^ 0 


Ungraded! 


.064 ' 


.027 


.034 


.031 


.042 


5ub-01strict 


.1S5 


.136 


.154 


.155 


.155 
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1978 enrollment projections for the sub-districts were calculated by 
multiplying the proportional ratios by the projected 1978-79 distr-ict grade 
level- enrollments. For example, Sub-District 1 third grade enrollment was 
projected by multiplying the projected 1978 District tfiiVd grade enrollment 
by the 1 977 ratio' established in Table 41, (2,312/16,955) x 17365 = .166 x 
17365 = 2880). 

Three sets of projections were made for each sub-district grade level 
for 1978 on the basis of three ratios similar to thoje appearing in T.ble 41 
for Sub-District 1. A compromise of projections was made for each pirti- . 
cular grdue l^vel to reflect policy changes, grade alterations ip the sub- 
districts, and so the grade projections would sum to the sub-dis|tr1ct total. 
The three sets of projections and the adjusted projections appear in Table 42. 



TABLE *2 

r ojected and Adjusted £rt<y>11ments for Sub-Oistrict 1 
Based cn One fear, Two fear, and Three Year Average Proportional Ratios 

Projected Enrollffigfit 



Grade 


One fear 


Two year 
Average 


Three -^ar 
Average 


Adiusted 
Projections 
19>'3 


K 


2635 


2601 


2534 


"■•2630 


1 


2650 ^ 


2532 


2692 


2649 


2 


' 2789 


2S22 


2806 


2788 


3 




29C0 


2848 


2880 


* - - 


- 2764 


2714 


2898 


27S8 


5 


2609 


2641 


2841 


2614 


6 


. 2312 


2312 


2347 


2814 


1 


3023 


, 3060 


3023 


3011 


3 


2900 


2900 


2332 


2 90S 


9 


3190 


3190 


3256 


3201 


10 


3455 


3640 


3865 


. 3455 


11 


2627 


257^ 


* 

2557 


2632 


12 


, 1787 


1341 


1800 


.1794 


Special Education 


1605 


1876 . 


1676 


t603 


Post ur*duate 


0 




0 


Q 


Ungraded 


102 


93' 


12$ 


103 


TOTAL 


3801S 


33262 


33252 


37347 
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step 1 1 . PjS)jsctipns by Individual School 

• Student enrollfnent projections for each school w *a prepared by using a 
school to sub-district proportional ratio technique> The following describes 
the technique with actual data for Sub-District 1 {Tabie 43) to illustrate 
the process. 

The proportional ratios were formed by dividing each scho'ol's enroll- 
ment by the sub-dlstrict total enroJlment for the pa$t three years. For 
example, in Sub-District 1, the 1977-78 proportional ratio fbr Drew was cal- 
culated by dividing Drew's 1977-78 enrollment by the 1977-78 Sub-District 1 
total anrollJhent ( 390 -r 37847 « .010). Two-yea-r and three-yeSr average 
ratios were als* computed*. Table 43 displays the 1975-78 enrollments for 
each school of ^ub-District 1, the proportional ratios foirmed for each year 
by school (shown in parenthesis), and the two and three-year average ratios. 

•A 
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TA3l£ 43 



School n^m 



197S To 1978 School EnroUments Ratios 
Us3d to Project 197a-?5 School Eirollntents for Sub-t)istrict 1 



Total Einanment & PraportiortaT Ratio 
1975-75 1976-77 1977-78 



^wo Y^ar 
Average 
Ratio 



Three Year 
Avtragft 
- Ratfo 







on? / 








fill 


I n9i \ 

\ (UC 1 t 


022 


* 


Sarry 


K*6 


944 ( 


.023) 


m ( 


.024) 


830 


(.021) 


.''623 


.023 






367 i 


.021) 


315,( 


.020) 


769 


(.020) 


.020 


.020 


8rooks 


TMR-5PI 


139 ( 


.003) 


146 ( 


.004) 


165 


(.004) 


.004 


.004 


8ryant 


K-6 


1012 ( 


.025) 


S41 ( 


.021) 


826 


(.021) 


.021 


.022 


wa V''4« • lit? 




0 JD 1 




013 1 


.U 13 / 




V • V 1 0/ 


016 


ots 


Catto 


ED-ftO 


199 ( 


.005) 


195 ( 


.005) " 


171 


(.004) 


.004 


.005 






91S I 


.022) 


^67 ( 


.024) 


932 


(.025) 


i024 


.024 


Oaroff 


!C-5 


831 1 


.020) 


794 ( 


.020) 


790 


(.020) 


.020 


.020 


Orew 


K-3 


403 1 


^010) 


402 < 


..010) 


390 


(.010) 


.010 


-.010 


Walnut Center 


PK'l 


flit 

124 < 




1Z3 1 


..u03j 


t T 1 
I I I 


( .003; 


.UUJ 




Qi^nlap * ^ 




S70 1 


L.014) 


534 1 


;.013) 


472 


(.012) 


.012 


.013 


m 

Ha^inton 


K-8 


977 ( 


;.024) 


921 ( 


.023) 


926 


(.024) 


.023 


.024 


Harrington 




lOfS' 1 


;.025) 


928 1 


;.023) 


900 


(.023) 


.023 


.024 


Hanrlty 


PK-5 


669 


[.016) 


646 1 


.i.016) 


603 


(.016) 


.016 


.016 


Holmes 


!C-5 


009 


,.015) 


• 

583 1 


i .015; 


90Z 


(.014) „ 


.014 




Huey 


K-6 


1246 j 


:.030) 


1131 1 


;.029) 


1050 


(.027) 


. .028 


.029 


lea ^ 


K-8 


1313 


:.032) 


1302 'i 


[.032) 


1292 


(.033) 


.032 


.032 


locJce 


K-6 


713 


[.017) 


730 1 


;.018) 


711 


(.018) 


.018 ^ 


.018 


LOngstreth 


•C-l. 


1104 


i.027) 


1052 1 


.026)- 


1040 


(.027vj 


.026 ' 


.027 


McMtcna«l 


<-3 


1049 


£,026} 


96.1 1 


[.024) 


: 898 


(.023) - 


.024" 


.024 


^itcU'l 








1ft74 






f 027 i 




.027 


Horton 


P<-5 


977 


(.024) 


972 


[.024)' 


983 


(.025) 


,024 


.024 


?atter$on 




942 


(.023) 


871 


(.022) 


323 


(.021) 


.022 


,022 


* 


<-a 


428 


(.010) 


442 


(.on) 


424 


(.011) 


.011 


.011 


• 




.51 


(.001) 






• 




• 


- 


' Rhojds 


iC-6 


729 


(.018) 


. 703 


(.018)'* 


650 


(.017) 


.018 


.018 


Uashin9ton 


K-3 


909 


(.022) 


847 


(.021) 


869 


(.022) 


.022 


.022. 


Wilson 


K-6 


537 

ti 


(.013) 


498 


(.Ot2> 

• 


492 


(.013) 


.012 


J013 


Woir 




JUT.' 


\ .W/ } 






















• 537 


(.013) 


557 


(.014) 


.014 


- 


?«pper Middle 


6-3 


900 


(.02?) 


993 


(.025) 


1026 


(.026) 


.026 


.024 


TllitM Ml/1/41* 




132& 


(.033) 


1259 


(.0'3»' 


' 1108 


(.029) '* 

* ft 


.030 


.031 


Turner Mfddte 


5-8 


1641 


(.040) 


1657 


(.041) 


158S 


(.041) 


.041 „ 


.041 


Slyr« Jr! High 


7-9 ' 


^340 


(.045) 


17S3 


(.045) 


1704 


'(.044) 


.044 • 


.04S 


5ha*# Jr, K gh 


7-9 


1409 


(.034) 


1402 


(.035) 


1281 


(.033) 


.034 


.034 


SuUt}cr9tr Jr. Hi9lt 


7-5 


1449 


(.035) ■ 


1429 


(.036>- 


1476 


(.038)- 


.037 


.036 


Sartrioi Sr, Hi9ti 


9-12 


4334 


(.•07) 


3999 


MOO) 


3938 


(.101) 


.100 


.103 


university City 


9-12 


2987 


{An)' 


3114 


(.078) 


$756 


(.071) 


.075 


.074 


Mit PhlladtlpMa 
O tnlor High 


10-12 


26Z9^ 


<.0$6) 


2999 

•83 


(.072) 3131 

10^ 


-(.082) 


.077 


.073 



Table 44 incorporates the 1978-79 enrollment projections calculated^ 
for each school of Sub-District 1 u^ing the 1977-78 ratios, the two *.ad three 
year average rat^os^, and the adjusted projected enrollments. The -projections 
were established by multiplying each ratio times the projected sub-district 
enrollment for 1378-79. * - ■ 



The projections were compromised and adjusted to sum to the sub-district 
projection and to reflect population and residential trends in the sub-district 

Calculation Time and Approval Process 

The School District of Philadelphia's enrollment projections are cal- . 
culated annually during the months of December and January. The actual cal- 
culations require approximately one and a ^^If weeks - Qne week for a statis- 
tical clerk to make the straight methodological calculations, and t4iree or 
fb ir days fbr-'the District Demographer to make adjustments to the calcu- 
lations. The adjustments are made in terras of the "reasonableness" of the 
projections. Based on his comprehensive knowledge of past district, sub- 
district, and individual school enrollments, district grade-level enrollment/ 
organization, policy alterations, and residential and population trends, 
the District Demographer is able to adjust the numbers if the estimates 
appear to be dramatically different than the information he iias for a par- 
ticular school or grade level: 

After the calculations have been adjusted, the resulting projections 
are reviewed and approved by the Executive Director of the Office of Research 
and evaluation. The approved projections are then sent directly to the 
Managing Director in the BMdget Office to develop the following year's 
budget proposal. Sub-district and school adninistration receive $ co^y of 
the projections in late spring and begin p'lanning for fall enrollments at 
that time. 
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1978*79 Student ^nrotiment Projections 
by School fo^ Stil»-Of strict 1 



PROJECTED 






School 


1977-78 
fUtlos 


Two Year 
Average 

'Aatfos 


Three* Yeir 
Average 
Ratios . 


* 

Adjuster 
1978-7 


Anderson 


797 


835 


335 


817 


Birry 


797, 


873 


873 


813 


Belfliont 


759 


759 


759 


7J»-; 








l3£ . ' 


164 


Sryant 


797 


797 


835 


809 


Catharine 


. 607 


607 


607 " 


. 593 


Catto 


152 . 


152 


190 ; 


167 


Cooiegys 


949 


911 . 


911 


961 








7S9 


775 


OreW 


330 


380 ' 


380 


330 


Walnut Center 


114 


• 

114 


114 


110 


• 

OimUp 


• 436 


456 


494 


464 


HMllton 


. 9ir 


873 


911 


908 










331 


^fiarrlty 


607 ' f 


607 


607 


596 


Holmes 


532 


• 532 


* 

S69 


551 




1025 


' 1063 


not 


1028 


lea 


1253 


T215 


1215 


1284 


Locke 


683 


633 ' 


. 683 


695 


ton 9$ ere bit 








1002 




873 


911. 


911 . 


877 




1025 


1025 


1025 


1009 


Horton 


949 


911 i 


911 . 


961 


Patterson « 


797 


... 835' 


835 


805 


Pcwel 


4l3 


418 


413 


414 


ttead 


m 








fthMds 


645 


683 


B83 


*- 634 


fMiin iny ton 

Wilson ^ 


494 


835 
456 


835 
494 


851 
483 


wolf 
Penrose 


- 

532 


« 




509 


Pepper Middle 


987 * 


987 


911 


IQOZ 


Tllden Middle 


llpl 


1139 


1177 


1031 


Turner Middle 


15S$ 


1556 


1556 


1543 


Sayre Jimlof High 


1670 


1670 


1703 


1666 


Shaw Junior H\^h 


1253 


1291 


1291 


12S2 


SuUber^er Junior High 


1443 . 


1405 * 


1367 


1442 


Sertru Senior High 


3334 


379S 


*3910- 


3371 


University City 


2696 .. 


2347 


2809 




west Phliedetphla 
Senior High 


3113 

I 




2771 


3124 
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The Sch^o} District of Philadelphia calculates enrollment projections * 
for thr:ee levels - district, sub-district .and individual school. The district 
and sub-Uistrlct projected enrollment totals act as control totals in otakin'g 
the individual school and srade*1eve1 projections. * i 

. *• - * • . , . 

A modified grade progression ratio methodology is used fh- calculating 
the district grade-level projections. The grade level projections*are 
adjusted to add to the district projectj^d ^ta1s which have^been extrecnely 
accurate in the past. Kindergarten andlFlrst grade enroMuient projections 
utilize a ratio of the actual nurilbers of kindergartners and first graders ' 
in recent years* to number of births in the city five and six years prior. 
This ratio » averaged over four years of past data, {s multiplied by the 
number of births five, and six years prior to the year belQg projected to 
arrive at the projected enrollments for the two ^>ade levels. 

• 

Sub-district enrollments are projected. by grade level using a prppor-*! 
tional technique whereby a ratio is calculated that. incorporates past grade . 

^ sub-district divided by tht^ast grade level enroll- 

The r^io is multiplied times the projected district 
to arrive at the projected grade level enrol Imervt- 



level enrollment for a 
ment for the district, 
grade level enrollment 
for each sub-district. 



■I 



Student enrollments fbr individual schools are projected using a ^chQol 
to sub-district proportional ratio technntqae. The prop'djrtional ratios are 
formed by -dividing each school 's enrollment by the sub-di strict 'tatal enroll- 
ment for the past*three ye^s. An average ratio for each school is computed 
and multiplied by the proJetUed sub-dtstrlct enrollment to achieve the school 
projections. The Individual school projections -are adjusted so ^s to sum to 
thesub-dlstrict total projectlorv and to reflect' population and residential ^ 
trei^ds in the sub-district, ^ • 

The actua) calculations liake approximately one week to complete. Up 
to another week is spent reviewing and adjusting the projections to reflect*-** 
new developments in the school attendance areas, the sub-districts, and the 
over-all district, . ■ . 

" ' After being approved by the Executive Director of the Office of Research 
and Evaluation, the projections are sent .to 'the Budget Office where the 
following year's budget proposal is developed on the basis of the projections. 



ERIC 



10, 



87 



Chapter 6 



The Austin Independent School District 
Enrollment^Projection Methodology 



* % 
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The Austin Independent School District 
EnrolltDent. Projection Methodology 



Austin Independent School- District 

*" The Austin Independent School District, the s^xth largest in Texas, 
serves over S7,000 students, l^ike the Austin metropolitan area, the school 
age population 1ias rapidly expanded geographically, leaving some schools 
witnout enough students to justify their continued operation. 

The school district serves most of the city of Austin and som'e dut- 
lylng areas. Six other districts exist In the area. - 

The school, district employs ov^r 3,000 teachers* more than 31 percent 
of whom possess* graduate degrees. Teacher salaries range from $9^,624 
to $18,0/5 per annum. The teaching staff -^is- 11.5 percent Mexican-American 
and U.75 percent Black. They serve over 57,919 students, approximately 
42 percent of whom are mfnoritles. The average elementary class size is 24. 
The district'?, student/teacher ratio is-22 to 1 . 

SchooJ attendance has resnained relatively steady'^? the 92.93 percent 
level.* Although student enrollment has been onty slightly decreasing, the 
distribution of students in the district has stilfted dramatically and some 
schools -have beenxlosed. 

An area of major focus for the Austin Independent School District is . 
planning for the implementation of a desegregation plan for utilization on ^ 
January 21 , 1980. 

The Department of Planning and Progranyning in the Austin School District 
provides annual and long-ran'gv enrol Iment projections f(^f use Inr manage- 
ment 'planning for demands fbr ficilitiesv p'ffrsonneV, and educational ser- 
vices and programs. 

A description of the enrollment projection methodolo^ presently in 
use in the Austin Independent School D1strict.>ollows, 

Austin Student Enrollment Projection Methodo'togy 

Austin Independent School District student enrojlments are projecfeT 
for one to ten years Into the future ^on the basis of a computerized system 
known as the School Resource Allocation Model. The model was developed and 
implemented by Dr. Terry-Bishop, director of Planning and Programming fbr 
^-Austin Independent School &1;str4ct.» - 

L 

The School Resource Allocation Model {SJIAM), programmed In FORTRAJI IV, 
projects anii analyzes enrollment, personnel, and facilities for the district 
and individual school levels, and has the capability to simulate school 
boujidary changes and integration procedures.. . figure 4 dj^pl ays- the flowchart . 
of 6RAM. Only the enrollment portion of the model, however, will be discussed 
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in this- chapter 2, and will follow the outl^Jne Qsed 1n chapters 4, 5 and 7. 



Projedttons of student enrollments for the district, by grade level, 
are updated annually using the cohort survival ratio metho'lology. Based 
on ten ye^^^'S of past enrollntdnts and several environmental and policy 
variables; p rojec ti ons are made for two time periods of the school year, 
kncwn as thrTTftRT (beginning) and PEAK (jfilddle). Tha Input variables 
used iyzhe projections are. listed and appear in ri9ure 5. Low, high; 
and average cohort^survivat ratios for the ten years are analyzed for use 
in projecting graded Through 12. Kindergarten enrollments are esti- 
matediby a^irth to V^iD^^in^ergarten enrollment ratio, except during the 
yearsifhat policy alterations have been made. In' 1977, fbr in«tan.ce, *the 
Texas/legislature Implemented a new policy fbr Texas schools tKJt provided 
for trt*-el1g1b11ity of all five year olds for kindergarten enrollment. 
With the new policy just being implemented, and without historical data 
for kindergarten enrollment within the context of the new policy, 1978-79 
kindergarten enrollment was projected to be the same as t^at projected for 
first grade fbr 1978-79. 

Individual school student enrolments are projected by grade level 
for the START time period using the cohort survival ratio methodology and 
ten years of past enrollment data. Por initial grades when school building^ 
changes are necessa^ (I.e., middle school, junior high and senior high), 
the past proportion of the initial grade enrollment from feeder schools 
to the school enrollment is used fbr ^projecting enrollments. Total school 
enrollments, are estimated for the PEAK time period using past enrollment 
trends. ' ° ' , 

The following sectlotts sommarize Austin's enrollment projection 
t^chnique-^and .frustrate the process :osed to project '1978-79 enrollments." 

" • N ■ ■ ■ 

Grade-Level Proiect^ns- * 

Austin usred a seven step process to project 1978*1983 grade-leyel 
enrol Iments^by, means of the cohort survival ratio methodology. Projection^ 
are calculated fbr two annual periods of the school ye^r known as the- • ~ 

START (beginning) and PEAK-' (middle). The projecttdn techrttqae- has-been ' 

truncated to sh^w only a one year projection for use in this* chapter. An 
.abbreviated description of the process used to project 1978-79 START and . 
^CAK enrol Imeats Is presented here, - 

2 ^ 

specific Infbrmatlon. oh the personnel, facilities and boundary. 

simulation portions of the model-, as well as the enrollment 

portion^ can be found-ln-Ori- Bi^ltop^Ph-.O dissertatton entttted*, T " 

"Development and Evaluation of a Schpol Simulation Planning Model" 

. (Oniversfty of Texas at Austin, January 1975). 
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FIGURE 4 

leral Flow Chart for the School Resource Allocation Model 
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FIGURE 5 

CUssification of Variables fo)^ EnroUmeht Allocation Model 
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step 1. Conectlon of Past Enrollment 

A data base of up to ten years of past ^enrollments by grade level is 
used in the ten-year grade-level projections that are updated annually In 
Austin. Three years of past data for the .Start and Peak periods are 
shown in Table 45to iUustrite the 1978-79 enrollment projections. 

TABLE 45 

September and January Enrollments for 1975 to 1978' 



Grade 


1975-75 


1976-77 


1977-78 ' 


1975-7^ 


1976-77 


1977-78 




3155 


3379 


3368 


32 10 


3477 

* 


. 3412 


1 


4429 


4743 


497Z 


4463 


4753 


4986 


2 


4263 


4447 


4711 


4270 


4491 


4701 


3 . 


4159 


4118 


4332 


413& 


4135 


4313 


' 4 


4291 


'4140 


4011 


4291 


4170 


4053 


5 


4631 


4142 ■ 


- 4035 


, 4651 


4128 


4025 


6 


4388 


4540 


4086 


4900 


4537 


4088 


7 


4892 


4900 - ' 


4657 


4914 


4859- 


4622 


3. 


4970 


4834 


4822 


- 4919 ■ 


4SlO 


• ■ 4765 


9 


5142 


5046 


5058 


4944 


- • • 4359 


■ '4881 


10 


4573 


4845 


■• 4936 


- -4395 


4592' 


4672 


11 


4259 


4451 


4341 - 


3905 


"4114 


■ ' ' 4055 


12 


3519 


3392 


3517 


32'94 


3178 


3328 


TOTAL 


57171 


56977 


56846 


56291 


56103 


55901 
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Step 2. Formation of Cohort Survival Ratios for Grades One through Twelve 

To compute the 1978-79 district enrollment projections, by grade. level, 
the* School ' Resource-Al location -ModeJh-f lyst •caTwntie?d^e--cohon' svfvl v^it 
ratios and standard deviatJoAS -Jor -each^^rade-to-^pade category -for the * 
START time period. Ratios were computed for "each grade^to-grade progrdsston 
'by dividing the enrollment for a specific grade for a specific year by ,,the 
next lower grade's enroHinent of the preceding year. .A mean survival ratio J 
fbr each grade-to-grade category, as well a*s high and low survival ratios , 
were developed fr^m standard deviations and were then used to estimate . ' 
enrollments for 1978-79. A read-in option was also provi-ded. Jf^e' read-in 
option allowed for the introduction of a survival ratio that represented 
outside variances not corrsidered by the high, low, or mean survival ratios, 
such as scitool closures ■ cn^ distrlct^pj^Kcy alteratiotrs^. - : - ■ 

^? the ratios in this section are based on ten years of historical data. 

Hi • 
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Tabla 46 displays the high, low and .mean survival ratios and standard 
deviations for each- grade progression used for the 'l978"79 START enrollment 
projections. 



TABLE 46 

Sucvival Ratios and Standard Deviations for Each Grade Progression 

for the START Enrollment P.rojectlons- 

I 

Survival ratios 



4 

Grades 


> 

High ' 


Low 


Mean 


Standard 
Deviation 


1-2 • 


1.022 ' 


0.991 


1.006 


.015. 


2-3 


0.939 


' 0.970 


0.985 


;oi4 


3-4' 


1.022 


0.978 • 


1.000 


.022 


4-5 


1.003 


0.972 


0.988 


.015 


5-6 


1-013 


• 0.983 


0.998 


.015 


6-7 , 


1.052 


. 1.015 ■ 

• - 


1.033 


.018 


7-3 


;.0O3 


0.980 


" 0.992 


■ • .012 


8-9 


1.075 


1.028 


1.052 


.023 


9-10 


X..003 


0.937 


• 0.970 


.033 


10-11 ^ 


0.984 


0.925 


"0.954 


.030 


11-12 


0.820 


0;785 ■ 


0.803 


.017 
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step 3. Calculation and Selection of STARt Enrollments for Grades One 
through Twelve 

After survival ratios were calculated for ten years of past data, 
and high, low, and mean survival ratios were recognized, six projection 
variations were calculated. Table 47 displays the high, low, and mean 
projections for the 1978-79 START period alorig with projected enrollment 
figures that reflect the changes occurring at each grade- level. 

TABLE 47 

High, Low and Mean Enrollment Projections by Grade Level 
for 1978-79 START Time Period 



Estimated Enrollment Projected 



i^rade 


High 


Low 


Mean 


Enrollmen 


1 


4981 


4981 


4981 


4981 


i 


5085 


4931 


5008 


5008 . 


3 


5073 


4781 


4926 


4926 


• 4. 


4809 


4472 


4639 


4639 


5 


4441 


4121 


4280. 


4280 


6 

r 


4074 


3832 


3952 


3952 " 


7 


4297 


4023 


4159 


,4159 


3 


4312 


4063 


4186 


4186 


9 - ' 


5025 


4693 


4858 


4858 


10 


5198 


4645 


4918 


4918 


11 


4991 


4381 


4681^ 


4681 


u 


3983 


3583 


3781 


3781 



Step 4. Calculation of Kindergarten Enrol Intent 

In 1977, the Texas legislature made all five year olds eligible for 
kindergarten enrollment. Mithout historical data for kindergarten classes, 
SRAM projected kindergarten enrollment for 1978-79 "to be the same as that 
for first grade for 1978-79. The projected kindergarten enrollment for 
1978-79^ therefore, was 4,9S1 for the START of the year and 4,983 for the 
PEAK of the year. 
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step 5. Calculation of Special Education Enrollments 

' , Special Education enrollfusnts v/ere projected on a group basis using 

the cohort survival methodology described in Step 2. Table 48 displays 

^ the past three years of Special Education enrollment and the projected 
1978-79 enroUsr^nt for START and PEAK times. 

TABLE 48 

. Past Enrollment and ]978-79 Projected Enrollment 
for Special Education Programs 

. ' * START Enrollment PEAK Enrol Ifuent 

Projsctsd J6C tsd 

1975-76 1976-77 1977-78 1978-79 1975-7^ 1976-77 1977-78 ]978-79 

1 399 1526 1 709 1 880 1 392 1521 1 732 2004 



Step 6. Incorporation of Projected Group E^n^ollment 




TABLE 49 

1978-79 Enrollment Projections 
for Elementary School, Junior High School, 
Senior High School and Special Education 



Projected Enrollment 
19:?8-79 



Elementary School * 31,893 

Junior High School 8,840' 

Senior High School 18,163 

Regular Total 58 ,89^ 

Special Education 1,880 

District Total 60,776 
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Step 7. Projections by Individual School 

Projected student enrollments for the START time period for each school 
in the Austin Independent School Olsrict were calculated by the cohort sur- 
vival ratios' method utilizing ten years 6f past enrollment data. For each 
Qrade-to-grade progression within each scho6l, survival ratios were calcu- 
lated for each j^ear. tow, high, and mean ratios were then Identified and 
new ratios introduced when outside, variances were not considered in the 
basic survival ratios. 
. 

These intro'duced ratios were established by looking at the past year's 
projected enrollment and the survival ratio used in the projection for 
each school by grade level. A comparison was then jnade with the actual 
past year's enrollment and survival ratio for each school by grade level. 
The past year's survival ratio was adjusted to reflect any new growth or 
school closures in attendance areas. Projections were then calculated for 
each grade level utilizing one of the fdur survival ratios. Initial grades 
at each school were projected on a proportional basis, whereby the past 
proportion of feeder school enrollment to each school was used as the sur- 
vival ratio. 

The following sections describe the steps used to project elementary, 
junior high and senior high school enrollments, using the past three, years 
of actual enrollments. 

Elementary School Enrollment Projections 

During the 1978-79 school year, "there Tt/ere 61 elementary schools 
in the Austin Independent SchooT District. Table 50 displays, by grade 
level^ for two elementary schools - Allison and Andrews - the past three 
years of enrollment 'a.nd the survival ratio used to project the START period 

non-initial grade enrollments. Projected enrollments in initial ||rades of 

the elementary schools (kindergarten) were calculated by multiplying a 
proportion of the number of births five years prior to the kiniJergarten 
year to the. kindergarten enrollment, by the number of births five years 
prior to 1978-79. Enrollment projections for^the START time period were 
calculated ))y^ grade level, and school enrollment totals were .calculated 
: for the PEAK time period. * , . ' ' 

a ■ - 

On Table 50^ » the 1977-78 enrollment for each grade .level- was, 
multiplied by the 'survival ratio appearing next to It in parentheses-, to 
project the nejrt grade enrollment: For-example, the 1977-78 first grade 
^ enrollRient (121) was multiplied by .930 to acquire the projected 1978-79 
second grade enrollment^(113). 



ERIC 



11 



97 



W£ SO 

1974.78 EnroUntenU. Sufvtvsl Ratios and 1978 Projections 
for EleMrttary Schools by Grade Level for the START Tine Period 
and the Projected School Total for the PCA^ Tine Period 

Past £nro11aent 

START* PEAK 



Allison 


1973-76 


W76-77 


1977-78 


(Survival 
ftatto)- 


Projected 

START 
1973-79 


1974-75 


1973-76 


1375-77 


Projected - 
PEAK 
1978-79 


K 


103 


1U 


108 




111 


90 


111 


106 




1 . 


102 


118 


121 - 


( .930) 


121 


128 


103 


111 




Z 


111 


101 


123 


(1.000) 


113 


131 


113 


105 




3 


123 


103 . 


104 


(1 .000) 


, 123 


146 


U6 


103 






131 


131 


96 


Cl.OOO) 


104 


138 


- 130 


1Z9 




5 


131 


108 


113 




96 . • 


131 


130 


116 




Total 


,701 


674 


670 




673 


781 


. ^3 


670 


674 " 


Andrews 




















K 


65 


sa 


61 




97 


60 


39 


59 




1 


ai 


90 


10S 


(1.QQ0) 


105 


77 


84 


90 




2 • 


34 


83 


85 


(1.000) 


105 


69 


84 " 


86 




3 


78 


86 


73 


(1.000) 


r 85 


98 


82 . 


34 




4 ' 


96 


74 


sS6 


(1.000) 


78 


96 


97 


80 




S 


93 


90 


79 




8$ 


116 


90 


96 




T0t«I 


497 


481 


494 




S56 


516 


496 


49S 


560 * 
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J unior Higb School gnroHment Projections 

Eleve]fi junior high schooH 'served the Austin Independent School 
District during the 1978-79 school year. Table 5.1 Illustrates three 
years of past junior high school enrollment, non-initi'al grade survival 
ratios, the projections used for eath school by grade level .for the START 
time period, and the projected school total enrollment for the PEAK time 
period for two schools - Allen and Bediehek. The Initial grade enroll-, 
ments were projected by multiplying the past proportion of elementary 
feeder school attendance to each junior high school, by the projected 
enrollment at the feeder elementary schools. 



TABU 51 

1974-1978 Enrollmitnts. SurvWs] lUtios artd 1978 PrtfjectlDrts 
fV Junior Hl9h Schools by Grade Levsl for the STAA^T Tim Period 
«nd tht Projected School Total for the PEAK TIm Period 











..Past 


Qirollment 














START 






t- 




PEAK 




_ \ 

Projected 












projected 


* 












* 


[Survlvsl 


START 




* 




P£AK 


Allan 


1975-76 


1976-77 


1577-78 


Ratio) 


1978-79 


1974-75 


1975-76 


1976-77 


1978-79 


6 


235 


199 1 


176 


(1.050) 


163 


215 


244" 






7 


242 


246 


277 


{ .900) 


183. 


380 


241 


251 




8 


353 


233 


232 




' 204 


, 407 


343 


25~S 




' ' Total 


836 


678 

• 


635 > 




552 

* 


' 1003^ 


828 


67* 


520 ■ 


Btdlcttek 


o 




* 














7 


591 


623 


607 


[1.0S4) 


549 


554 


- 597 


628 




8 . 


563 


' 608 


. 605 




640 


541 


S62 


- 616 


< 


Total 


JU4 


1235 


1212 




1189 


1095 


1159 


1244 


1199 (, 
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• Senior High School Enrollment Projection s 

Table 52 displays, for two senior high schools - Reagan and 
Travis - three years of past enrollinent data, non-initial grade survival 
ratios, 1978-79 enrollment fjrojections for grades 9, 10, 11, and 12-for 
the START time period, and senior high school total projections hr the 
PfAK' titne period. Slwilar to the junior high school enrollment projection 
process, initial grades were calculated ty multiplyinq a 'prt>portion of 
junior high feeder school enrollment to senior high school enrollinent, 
by the projected enrollments for the Junior high feeder schools. 
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1974>I978 Enrollfflents. Survival Aat-fos and 1978 Projections 
tot Senior Hljh Schools by Grade level for the START Time Period 
and the Projected School Total for the PEAK Tine Period 

' Past Enrollnent 



Rtajan 


1975-76 


? 975-77 


START 
1977-78 


(Survival 

'Ratio) 


Projected 

START 
1978-79 


1974-75' 


1975-76 


PEAK 

1976-77 


Projected 
' PEAK 
197B-79 


f 9. 




499 


574 


( .950) 


54S. 


502 


485 


489 


• * 


10* 




~"445 


m ■ 


( .900) , 


360 


' 463 


429 


429 




11 


m 


SI 7 


3SS 


( .700) 


41 0', 


374 


372** 


473 




12 


309 


299 


340 




243 


301 


303 


284 




Total 
Travl s 
9 


iSS7. 
-S50 


17S0 
'S28 


n2S 

S73 


( .950) 


1749 
57B 


1537 
496 


'l623 
509' 


'lfif5 
515 


1659 


10 


SOI 


493 


518 


(1.100) 


544 


441 


4S1 


" 476 




.11 


49S 


S30 


560 


( .750) 


570 


437 


447 


488 




12 


330 


340 


361 




420 


233 


iv, 


293 


* 


'• Total 




1896 


2012 




2112 


1607 


17^9 


1772" 


2048 • : 



V 
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Calculation Time and Approval Process 

The annual- calculation process for projecting enrollments in the Austin" 
Independent School District commences in November'and Is completed In early 
M4rch. The- actual calculations begin In November with the updating of the 
School Resources Allocation Model Incorporating .enrollment information 'from 
the previous year. The updating which utilizes the same parameters as used 
In the previous year'takes approximately two weeks. These projections are 
sent to the district demographer who takes .two to three days to review the 
projections on a school by school basis against the last year's actual 
enrollment. The demographer researches each school attendance area to iden- 
tify changing trends^and circumstances. 'He. then decides if a significant 
alteration In the previous year's enrollment was ((Me. to a r^ew trend that 
will continue (such as a closing of a private school in the area), or If 
the enrollment alteration was just happenstance, fdr the given year. The 
demographer makes recommendations for a new cohoirt survival ratio to reflect 
his decision for'each school. Changes to the updated program are usually 
made in a half day's time and another half 'day Is used , for the. Director of 
Planning and Progratnning and the demographer to review the new result^. 
If changes are nece^ssary, the program is rerun. „ . - . 

Around the middle of January the projections dre sent to the Finance 
Office for staffing allocations. The projections and staff allocations 
are seiit to the Individual schools. The principals are allowed approxi- 
mately one month to express concern over the projected enrollment and 
staffing numbers. They must present their concerns along with a justifi- 
cation in wrItiHg. The revised projection^ are usually distributed in 
early Ho/rch and any fndlvijdudi school dl sa^eeaient^ beyond- t^t time Is 
•niade on an individual school basis. 

' Presently no adoption by the Executive- Cabinet is necessary since ' " * 
^enrollment projections are merely considered to be an administrative 
process that needs to be done* After the- Implementation of the new^ese^- • 
regatlon mandate, however, the enVoHment projections which will fdr the 
first time project declining enrollment, will be considered a political 
. process and cabinet. approval will become necessary. 
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Summary 



Austin Indepertdent $chool District enrol Itnents are projected one to 
ten years into the future utilizing the cohort survival roethodology in ^n 
automated syst'eio known as the School Resource Allocation Model (SRAM). 
Projection! are made by grade level for the district and for the beginning ' 
of the school year fbr individual schools. School totals are projected 
for the middle of the year. 

The SRAM provides high, low, and mean survival ratios developed from 
standard deviations to estimate grade level enrrollments . A read-in option 
is also provided to allow for the introduction of survival ratios that are 
considered to better reflect outside variances not considered by the other 
three ratios. 

Kindergarten projections are normally calculated on a basis of a ratio 
of kindergarten to number of births in the city five- years prior to the 
year being projected, ..A 1977 T^xas legislative mandate, however, altered 
the eligibility requirement for kindergarteners. With no historical data 
on> which to base new projections, 1978-79 kindergarten enrollments were 
projected to be identical to the first grad<^ projections. 

The calculation and approval process requires about four and a half 
months. Individual school principals 'are given an opportunity to agre% 
or disagree with the projections and when adequately- justified, adjust- ' *- 
ments are. made to the projections. The appjroval process is predicted to 

civajijge slightly In future years due to the new desegregat+orTwrrdate r " 

With the projection of enrollment decline, the enrollment projection process 
win be considered political and cabinet approval will be necessary. ' « 
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Chapter 7 



The Seattle Public School District 
EnxoUment Projection Methodology 
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The Seattle 
District Enrollment 



Public Sphool 
Projection Methodology 



Seattle School- District ' 

Jhe Seattle School District, contiguous with the ctty boundaries, 
covers an area of 81. 72. square miles, tn December 1978, 53,885 students 
were enrolled in the district. As of the s^ame date, the district employed 
approximately 3,000 professional personnel. Over the past ten years, the 
Student/teacher ratio has decreased; in 1967, there were 21.1 pupils per 
teacher and in 1977 only* 16.2 pupils per teacher. Teachers earn an aver- 
age yearly salary 0^518,948. 

In recent years, Seattle has faced a decline In the public school 
.enrollment. By October 1979 Seattle Public Schools had dropped to almost 
50,000 students, the lowest number af enrollees since 1924. In the past 
five years (1974-79) enrollment has declif>fi4 27 percent; since 1969 
district enrollment has declined 44 percent^ The Seattle district also 
has implemented ^recer.tly a desegregation busing plan to reduce the racial 
'Ifsbalance amgng the attendance areas within the district'. This new plan 
makes >t* difficult to predict future enrollment by previous methods. 

Seattle Desegregation- Plj n- 

Seattle is a. city with a large and diverse population.- As in most 
big cities, ethnic groups tend to live in neighborhoods with others of thei 
race and nationality, creating segregated schools when students simply ' ' 
attend their neighborhood schools. In 1977, the Seattle District School 
Board first determined the rteed for busing as a mean* to .achieve r«ci&l - 
balance in the schools. The Seattle Plan, as the d&s gregation pUn was 
called, was fully impleinented into the Seattle School system during the 
fall of 1978. ~ 




The Seattle Plan has four basic components. They are listed.! 

1) Zone Organization : For administrative purposes, the Dis- 
trict is divided into three zones. These zones- were de- 
signed to assist in student movement and to structure pro-, 
gram development. 

2) Paired or Triad Elementary Schools : Desegregation is " 
accomplished by the pairing or triadihg of schools within 
eath of the three zones, A school is considered ractaTly " 
imbalanced if the enrollment exceeds the total minority ^ ; 
enrollment of the district by ZOt. Predominaritly minority 

. schoofs are paired or triaded with predominantly white 
V: schools. Pairing is done by a re -con figuration of grade 

>V>* *. leyels of affected schoals. One leg erf the partr haf ktn--* 
• dergarten and grades 1 through 3; the other leg of the pair 
' 'has kindergarten and grades 4 through 6. There are paired 
sch'Hols with a kindl^r^garten through grade 5, schools which 
' have K, <T'>f»rough 3^\i£H$^ 4 and-Sjgrade levels. 



3) Asijgnment Patterns^for Secondary Schools: Racial im- 
balance H reduced through the use of. school assignment 
.pa%t3i^. Students 'residing in elementary school atten- 
dance^ areas "are assigned to middle and junior high schools" 
and high schools within the zone according to patterns which 

, would best achieve a racial balance. - . 

4) ' ^'Educational 'Options : This is an important feature of the 

Seattle Plan. It provides the st\jdents with the option of 
transferrin-g to different school;? within tfeeir zone, but . 
only if that tritilfer does not upset the racial balance of 
the receiving-school.. Four types of transfers are available 
fbr educational options/ They are: 

a. T]». option program transfer ' 

, b; .The alterriatjve program transfer 

c; The individual program opportunity transfer 

c. The voluntary racial transfer program 

The b04rd refused to dismpt .th^ high school stt^dents* school years 
by fbrcing juniors and seniors to^complete their education in a different 
School. Thus, mandatory busitig takes place'^only tn the entering grades 
of the secondary school years: The Qffice of Stucfent Placement holds the 
authority and the responsibility fbr the'assignirient or transfer of stu- > 
dents in compliance with the Seattle Desegregation. >1 an. 

i the Seattle School District' provided transportation for' the' sttidepts' . 
in those areas included in the desegregation program. Studenl^ whp cKoose 
options^<fnust arrange their own transportation. A student is eligiblh^. for 
transportat'ion, however, if he/she lives'beyond two miles .'of his/her-* 
school attendance area. 



The Seattle School District's Department of Pla«n.ing, Research and' 
Evaluation monitors the population patterns of the district's individual 
attendance areas. $5 the trend toward lower school enrollments increases, 
the school district re]^ies on accurate predictions, both on a long and 
short-term project'ion range. The Department of Planning, Research, and 
Evaluation is responsible fbr these projections. As the city continues 
to -change, the Department of Planning, Research and Evaluation also \jpdates 
Us infbnnation and expands its program as Ihe city expands. 

• A description .pf the student enrollment projection methodology pre- * 
sently used by Seattle Public Schools fbllows. 

Seattle Student Enrol Iment Projection Methodology ' \ ' ' 

. Seattle School district utilizes the cohort survival enrollment pro- 
jection methodology in arri.ving at -district level and individual school 
level enrollment projecticns tor the ftttut*eyfeav: 

Enrollment projections on the district-level are calculated by grade 
level usiAg.^ average of three years' cohort survival ratios, weighted 
to allow the year closest to the projected year to have the most 



\ 

V 

explanatory power. When tested with past data, the three year average 
cohort survival ratio provided tnore accurate projections for Seattle than 
usitag the previous year's cohort survival ratio, or an average of the past 
two »r four years. This technique utilizes the same principle of average 
ratios as chat used in Austin. Austin, however, bases its unweighted 
average cohort survival ratios on ten years of past, enrollment, data. 

Because the Seattle desegregation plan's first year of operation was 
^the 1978-79 school year, no trends reflecting the Impact of the plan were 
available, sothe average district grade-level cohort survival ratios were 
used to project individual school enrollments by grade level, as had been 
done ^n the past. 

Grade-Level Projections , 

Seattle school district grade level enrollments are projected on a 
^ yearly basis at two Intervals— January and October— using the cohort sur- * 
vival methodology for grades one through twelve and for October kinder- 
garten, while the January kindergarten projection, utilizes a number of 

live, births to kindergarten ratio. . 

■ ' \' 
The nine steps us«d to, project district student enrollments for 
October 1973 and January 1979, with actual data" illustrations, are des- 
cribed below. 

Step 1 . . Collection of Pa st Enrollment 

- Total enrollment by ;i*-ae level fbr the fbur previous Octobers and 
Januarys were used for projecting October 1978 and January 1979 enroll- 
mentsZ-Table 53 displays the past enrollments used for projecting tho^e" * ' 
two enrOHinent figures. . 

Table 53 also ill ustrates.the-ebi^ollinent patterns -ift -Seattle over t-he-'*^ 
. past yearSfffTid the enrollment trends within the school year. Between 1974.- 
'and 1977, October total district enrollment dropped oy 10,395 students, an 
average of 3465 per year. October to January ertfellments have* decrfrffsed 

at an average yearly rate- of 1762. The rate of decline wUhifl-a-94ven *• 

school year and between school years slowed down in 1977-78 even though 
enrollments continued to decline. 

Step 2 . Formation of Survival Ratios for Grades One through., Twelve 

Step Z entails compfutlng survival ratios on the basis of the past 

enrollment data found in Table 53. Table 54 shows the survival ratios fbr 
each year of data for the two projected time periods, as well as an average 
ratio computed In the next step. 

Differing methodologies were used to compute ratios for projecting . 
October 1978 and January 1979 enrollments. For October 1978 projections* 
survival ratios were formed for each grade level by dividing October 1974- 
77 enrollments for grades 1-12 by January 1974-77 enrollments f-or the pre- 
ceeding grade level . - For-exami>l«,^the''s«contf*tO'thirii"5ratJfe'surtf1ffar ' - 
ratio for 1977 was formed by dividing October 1977 third grade enrollment 
by January 1977 second grade enrollment [e.g., October (77) (third grade) _ 

January (77) (second grade)" 
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» .9269] to obtain a second' to third grade survival ratio of .9269. 

Similar, cal culations were done for each year. . 

January 1979 survival ratids were calculated in a slightly different 
manner. The January ratio does not represent a grade-to-grade survival 
fas does the October ratio. Instead, the January ratio represents the 
survival within each grade from October to January. The ratios were form- 
ed by dividing January enrollments for a given year and grade level (K 
through 12) by October's enrollments for the same school 
year for the same grade level. For instance, the 1977 second-grade sur- 
vival ratio used for January projections was calculated by dividing Jan- 
uary 1977 second grade enrollment by October 1976 second grade enrollment 
to obtain a ratio of .99.10 (e.g., January (77) (second grade ) ^ 

October (76} (second grade) 
.9910]. Similar calculations were done for each year and grade. 
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TABIE 53 



EnrQilnftnt Oata by Grade level Used 'in Projecting October 1978 and January 1979 

Grade Level Enrollments 



Grade 


October 
1974 


January 
1975 


October 
1975 


. January 
1976 


October 
1976 


* January 
1977 


October 
1977 


January 
1978 


K 


S095 


5120 


9041 


5005 


4296 


■ 4311 


3623 


V- 3610 


1 


4906 


4846 


4890 


4661 


- 4622 


4807 


4292 


4255 


2 


4637" 


4633 


4599 


4512 


4540 


— 4499 


4557 


• 4493 


3 

* 


^ 4422 


4410 


4418 


4398 


"4254 


• 42*59 


-4170 


4128 


4 


45?4 


4542 


4313 


4299 


4167 


4135 


3995 


J945 


5 


488T 


4832 ■ 


4422 


4376 • 


4044 


3970 


3938 


3865 


• 5, 


4906 


4863 


4654; 


4642 




4042 


3734 


3710 


7 


. 5258 


5160 


4937 


4369 


4468 


4375 


3959 


3926 


8 


5383 


5311 


5057 


4974 


4674 


4476 


4276 


4237 


"9 


5331 


5156 


5326 


5054 


" 5102 


' ^809 


4437 


4457- . 


10 


5498 


5191 


5280 


4940 


5120 


4855* 


4826 


4483 


11 


5426 


5149 


5211 

• 


4810 


49S9 


4656 


4>95 


4435 


12 


5295 

* 


- $004 


'5028 


4716 


• 4810 


4491 


" 4535 


' 5216 


TOTALS 


65632 


£4227 


63176 


61476 


59349 


'57685 


53237 


53760 
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Survival Ratios for Each Year by Grade Level for 
October ProjecttOfts *nd January ProjectlOrtS 



Survival Ratios Used tn . Survival Ratios Used In 

October Projections January Projections 



Gradt 


January to October* 
197S 1976 


1977 


Average 
Ratio 


Grade 


October to January 
1975-76 1976-77 


1977-73 


Avera 
Ratio 


K'\ 


.9551 


.9635 


.9956 


. .9732 


K 


.9929 


1.0035 


.9965 


..9983 


1-2 


' .5491 


.9340 


.9480 


.9436 


1 


.9941 


.9969^ 


.9914 


^ .9937 


2-3 


.9526 


.9387 


.9269 


.93S2 


2 


.9855 


.9910 


.9860 


.9876 


3-4 


.9780 


.9475 


.9381 


.9479 


3 


.99S5 


1.0012 


.9900 


.9947 


4-S 


.9736 


.9407 


.9524 


.9521 


4 


.9963 ^ 


.9924 


.9375 


.9907 


5-6 


.9632 


.9331 


.3532 


.9432 


5- 


.9396 


.9817 


, .9315 


.9830 




1.014^ 


.9626 ■ 


.9795 


.9797 


6 


.9975 * 


.9900 


**.9805 


,9865 


7^ 


.9301 


.9$0Q 


.9774 


.9721 


7 


.9863 


.9792 


.9917 


.9867 


9-10 


1.0241 


1.0131 


1.0036 


1.0102 


-9 


.9490 


.9426 


.9i934 


.9691 


10-11 


1.0039 


1.0059 


.9877 ' 


. .9965 


10. 


.9356 


.9483 


.9290 ' 


.9366 


11-12 


.976S 


1.0000 


.:741 


.9832 


11 


.9231 


.9370 


.9250 


.9287 












12 


.9380 


,9337 


.9297 


.932S 



Step 3 . Calculation of Avjsrage Survival itatios 

As Table 54 shows, the survival ratios used in the October projections 
fluctuated for each grade progression between 1975 and 1977, as did the sur- 
vivaT ratios for each grade lev^l, used in the January projections. To cap- 
italize on past trends to explain .future enrollment, an average survivaT 

ratio was- computed. The average-was weighted' to allow the year closest -to- • 

the year being projected to have the roost explanatory power. The weights 3, 
2, and l,,were assigned to each year*s October survival ratios according to 
their proximity to the data being -prajected. -For instance, rthexattosffofc^-^^r: r.. 
.^36 used for second grade October "projections was founjJ by 1) multiplying 
the 4-2 survival ratios fbr 1975', ISTS^'and 1977 by I, 2, and 3, respectively 
and 2) adding the weighted ratios, and 3) dividing by 6. (E.g., 1(1975 1-2 
grade survival ratio) + 2 (1976 1-2 grade survival ratio) + 3 (1977 1-2 
grade surv-ivarratto)] 6.« {1 f.9491^+-^ {.9340)^+"Hv94eO)] - 
(.9491 +1,8680 + 2.8440) f 6 « .9436.) ' V 

For the January projections, the 1975-76., 1976-77, and 1977-78 
ratios were multiplfed by 1, 2, and 3, respectively, added, and divided by 
6. [E.g., January 1979 second grade ratios = [1 (1975-76 second grade ratio) 
+ 2 (1976-7V second grade ratftf) ♦ 3 M977^8 second grade ratio)j 7 6 - - 
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tl (.9855) +'2 (.9910) + 3 (.9860) f 6 ^ 98761 



TABU SS 

EnroUMAts ^nd Ratios for Projecting October 1978 
4n4 J^nudry 1979 Enrollments 



January 1979 
Grade ^ ^nrottoents 



Avenge 
January to October 
fUtio ' 



October 1973 
Projections 



Average 
October to January 
Ratio 



January 1979 
Projections 



K 
1 
2 
3 
4 

5 * 

6 \ 
7 

3 • 
9 
10 

12 
TOTALS 



3610 
4255 
.4493 
4123 
4945 
3365 
3710 
3926 
42 3 7 
4457 
4433 
4435 
4216 



.9782 
.9436 
.9362 
.9479 
.9521 
.9482 
.9797 
.9721 
1.0043 
1.0102 
.9965 
.9332 



3531 
401 S 
4202 
3913 
37S6 
3665 
3635 
3316 
4255 
4502 
4467 
4360 



.9982 
.9937 
.3876 
->.9947 
.9907 
.3830 
.9865 
' .9867 
!9787 
.9691 
.9366 
.93!37 
.9325 



3509 
3965 



4130 



3877 
3692 
3616 
3587 
3735 
4124 
4217 
4149. 
^ 4066 



S3760 



51584 



50178 



Step 4 , Calculation and Selection o¥ 1978-79 Enrol Ttiients 

First through twelfth grade enrollments for October 1978 were "estimated 
by multiplying the average weighted survival ratios obtaioed^a^*Si«p j^^for^- 
each grade -by the actual 1978 January enrollment for the previous grades. 
The calculations are shown in Table 55 {e.g., October 1978 fourth grade 
enrollment was projected by multiplying January 1978 third grades enrollment 
by the 3 to 4 ratio - 4128 (.9479) * 3913] . January 19/9 projections were 
obtained by multi plying the average rati o&»by-.tbe^piraiected< 'October 78 ' 
enrollments fdr each grade (e.g. T January 1979 third grade enrollment was 
projected by multiplying the October 1978 third grade projection by the 
third grade ratio - 4202 (.9947) « 4180). The muUi plication of January 
enrollments by the January-to-October survival ratio is done diagonally, not 
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horizontally as the table -may imp ty;" The multiplication of the" October 
to January ratio and the October projections is linear; however. 

Table 55 displays the information needed to make the two projectfons; 
the average ratios and the January 1978 enrollment, as well as the projec- 
tions for October 1978 and January 1979, excluding kindergarten. 

Step 5 . Formation and Calculation of Kindergarten Enrollments 

Three kindergarten ratios that Incorporated birth data and past kinder- 
garten enrollment ^atta were established and averaged to obtain a ratio for 
projecting October 1978 kindergarten enrollment. 

Four steps were used to project October 1978 kindergarten enrollment. 
Those steps and calculations follow: 

1) .Three ratios were established using October 1975, ^976, 1977 kinder-' 

garten enrollments and dividing by. the number of births in Seattle' 
five years prior to each year. (E.g., #K1ndergartners In 1975 _ 5041 _ 

#Births in 1970 - S^IT " 

.5943; #KihdergartherS In 1976 . 4296 ^oco #Kindergartners in 
ifBlrths^n 1971 ' #Bfrths iii 1972 ' 

1977 .3623 _ .6561). 

5522 " - . 

2) The ratios were then assigned weights of 3, 2, or 1 according to their 
proximity to October* 1978. (E.g., #Kindergartners in 1975 was mul- 

#Births ii? 1970 

tiplied by 1 = .5943 x 1 * .5943; and IKInderqartners in 197 6 was 

TSTTtRTiTnth ^ 

multiplied by 2 « .6268 x 2 "1.2536; awd> #Kindepgartners in 19?7 was -mul-' " 

#Births in 1972 • 

tiplied by 3 = .6561 x 3 = 1.9683). 

3) An average was established by adding the weighted ratios and dividing - 
by 6.00 to obtain the ratlO'OsetMrt thVOttober 1978 kinclergarten" pro- 

' ' jections (.5943 + 1.2536 + 1.9683)f 6.00 .6360). 

4) Finally the above rati& was multiplied by the number of births In 
Seattle five years prior to October 1978 (.6360 x 5420 = 3467). 

^January 1979 kindergarten- enroUments were estimated by^muTtlpiyrng'tfte "~ 
October 1978 kindergarten enrollment projection by the kindergarten October- 
to-January survival ratio igstablished in Step 2. [January 1979 projected 
kindergarten enrollment = October•^o-Janua^Ry-«t^nHva1^ ratio;' for^kiiKteTgartei*^* 
X October 1978 projected kindergarten enrollment .9983 x 3467 « 3461]. 

Step 6 . Estimation of Special Education Program Enrollment 

Special Education program, enrollments fOr October 1978 and January 
1979 were projected- usiRg- the -same; aethodology-as-regtilar grade "te7eT**pr<P 
jections, although enrollments were not projected by grade leveV since 
special education programs do not Incorporate a grade progression; 

Table 56 sKows the actual enrollments In special education programs 
from January 1975 to January 1978 that are used for calculating the ratios 
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used In the October 1978 and January 1979 projections. The second line of 
Table 56, the October to January cohort. survival ratios, was established by 
dividing January enrollments -by the previous October enrollments. The third 
line of the table, the January to October cohort survival ratios., was . computed 
by dividing October enroll stents by the previous January enrollments. 

For Both the October to January and the January to October .ratios, a 
weighted average ratio was establisned. The weights 3, 2, and 1, were as- 
signed to each ratio on the basis of the ratio's proximity to the date being 
projected. The average-weigHted ratios of .8308 and 1.1547 were then multi- 
plied by the actual January 1978 enrollment and the October 1978 projected 
enrollment; respectively, to arrive -at the projections of 2022 and 2335 for 
the two dates. - * 



TABLE Se' 

Actual Special Education EnrollMnts. Survival Ratios, and 
Projected EnroUments for October 1978 and Januir. 1979 





ACTUAL 


■ e 

January October January 
1977 1977 1978 


AVERAGE-WEIGHTED 
RATIOS 




January October 

197$ 197$ 


January 
1976 


October 

1976 


January October 

.to.. to 
October January 


October January 
1978 1979 . 


Special 
Education 
Program 
Ejirollotnt 


2714 


2260 


2$13 


2332 


1 « 
2782 

■3 


ai29 


2434 


.8308 


1.1547 


2022 


233$ 


Oetolwr to 

January 

Cohort 

Survival 

tUttos 


> 


1.1119 


1.1930 


1.1433 




* 


January to 

OctoUr 

C^rt 

Survival 

Ratios 


* 

.8K7 


.9280 


.7653 
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Step 7 . Esti'matt'on of Alternative Program Enrollments 

- Table 5r7 was designed 'to display the numbers used to project alternative 
program enrollments for October 1978 and January 1979.' The ratios that 
appear below the actual enrollments represervt October-to-January and January* 
to-October survival ratios, found by dividing January enrollments by the pr*e- 
V10US October enrollments and by dividing October enrollments by the previous 
January enrollments. The average weighted ratio for January to October w^s 
found by multiplying the January 1977/October 1977 ratio |)y 3, tjie January 
1976/October 1976 ratio by Z\ and adding both ta the January 1975/October • 
1973 ratio* and dividing by 6. Enrollment for October 1978 was projected 
by multiplying the average January to October ratio by the Janua^^y 1977 
actgal enrollment. 'January 1979 enrollment was estimated by mult1j)ly1ng 
the average October to January ratio by the October 1978 projected enroll- 
ment. The resulting projections were 1.608 for October 1978 and 2,080 for , 
January 1979. . * , 

Step S . Collation of Projections and DIstn'ct^Totals 

' 1 ■ : 

Jable 58 shows the October 1978 and January 1979 projections for regular 
programs, special education, and alternative programs* calculated In Steps 4 
through 7. . 



T*atE 57 

Actual AltQffiatlvtt Program £nrQl1iaent$ r Survival EUtlos, and 
Projtctcd Enrollottnts for Qctobtr 1978 and January 1973 



ACTUAL 

* 

January October January Octob«r January October January - 
19>5 1975 1976 1976 1977- 1977 1978 


AVERAfiE-UEtGHTEO 
RATIOS 

January October 

*to ■ to 
October January . 


PilOJECTEQ 

October 'January 
' - 1978 . 1979 . 


-Specfat 
Education 
Profran 
Enrol tiitfit 


1090 


985 


• 

■J 

1333 


. 1093 


U57 


1559 


1S45- 


.3269 


1.2938 

t 

m 


""-"1608 


■ 


Oetobtr ta 

January 

Coltort 

Survival 

tetlos 




1.3533 


1.3330 


1 .2476- 


• 

* 

a • - 


January to 
October 
Cohort ' 
Survival 
Itatlos 


.9036 

• * 


.8200 

^ m " 


1.07C0 * 


*4 
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TABLE 58 . 

District Level Projections \yy Grade Level for 
October 1978 and January 1979 



Grade 


October 
1978 


January . 
1979 


v% 


1 

i 


V • 


T 
1 










* 


1 




itin 

*r, 1 ou 


4 


3,9T3 


^ 3,877 


5 


^ 3,756 


3,692 * 


6 


' 3,665 


3,616 


7 


3,635 


3,587 




• 

. 3,816 


3,735 


9 


4,255 


4,124 


10 


4,502 


4,217 


11 


4,467 


• 

4,149^ 


12 


. ^ 4,360 


4,066 


Subtotal 


51,584 


50,178 


Special 






Education 


2,022 


2,335 

1 


AlteHiative 




• 


Program 


1.608 


2^080 


GRAND TOTAL 


55,214 


54,593 
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step 9 . Projections Sy Individual School 

Individual school enrollments In Seattle are projected twice a year, 
in October and January, using a mixed model design. The' mixed model . 
allows for special treatment of paired and triaded schools In the Seattle.^ 
desegregation plan. 

Desegregation added considerably to the difficulty and complexity of 
projecting enrollments on. the Individual school level In Seattle. Because 
the 1978-79 school year represented the first year of desegregation Im- 
plementation in Seattle, historical trends v«ere unavailable, to assist with 
the prediction of the fmpact of desegregation on individual 'school enroll- 
ment^ AnsMer's to the many questions that ^center around desegregation could 
not be predicted without the base of past trends. Examples of questions In- 
clude: Will there be a race difference for retention rates at each school? 
How- much "white fllgfit" will occur? How (nany parents wll^l not want their 
children involved with busing and will decide to transfer them to alterna- 
tive'programs or private schools? Because the questions above, and so many 
more, could not be addressed In projecting the first year of desegregation, 
the pastmethodology for projecting Individual school enrollment was utilized. 

Selow is a description of Seattle's individual schoo.l enrollment pro- 
jection methodology. This methodology, which utilizes the same concept as 
grade-level projections, is illustrated by actual data used to project October 
1978 and January 1979 enrollments. The projections are divided Into, elemen- 
tary, middle, junior )i1gh, and senior high school categories. The elementary 
tables Include two sub^^categorles , ''regular'* schools and paired ot triaded 
schools. 

nementary School Projections 

Elementary school projections are complicated by tli&-dese9reg&ti<m- bu&ing 
plan that- pairs 16. schools and Involves 18 schools In triads. Projections 
for the 49 "regular" elementary schools, however, are explained and Illus- 
trated below. 

Regular Elementary Schools ^ * . ^ 

Forty-nine regular elementary schools were in operation' In Seattle 
during the 1978-79 school year. A regular elementary school Is 'defined 
as one which students attend in their respectivCiSJrig'hborhood-'Jjetwaafi ^r^--;^' 
grades kindergarten through 5 or 6. <^ 

The steps used to project regular school enrollments for October 

1978 and January 1979 were Identical to those used to project district- 
wide enrollments by grade level. For each scliodl, sepacate^caj^^^vrs 
grade level t«ere totaled to produce a school enrollment tdtal . Grade-level 
enrollments for October 1978 were estimated by f^uUlplylng January 1978 
erjrol intents for each grade level by the January-to-October cohort survival 
ratio obtained In Step Z. Grade-level enrollment estimates for January 

1979 were computed by multiplying the projected' October 1978 enrollmenfby 
the October-to-January cohort survival ratios al50*obta1nBd'tn"Step 2r 
Table 59 displays^ for two schools - Adams and Alkl, the Information used 
to make Individual school projections. 



TABLE 59 



January 1978 Enrollments, Survival Ratios 
and October 1978 and January 1979 projected student Enrollments 
for Adams and Altci Elementary ^hools 
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44 
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52 
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4 


60 
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.9907 
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5 


50 
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6 


46 

* 
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.9865 
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28 


.9982 


28 




: 1 


20 
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• .9782 


29 
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2 


23 


1-2 


• .9432 


22 


.9876 


-22.. 




3 


22 


2-3 


.9352 


22 


.9947 


22 
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22 


3-4 


.9479 


23 . 


V.9907 


23 


* 


5 


22 


4-5 


.9521 . 


25 
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6 


34 
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22 • 


.9865 
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Total ^ 
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171 ' • 
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Paired and'Tn'aded Elementary Schools 

Ourln^-the 1978-79 school year, the Seattle school district attempted 
to Increase -the number of non-minority students atte.odlng predominantly 
minority schools an^ vfce versa. To'' accomplish this most effectively and 
'efficiently, eight predominantly non-miJidr1ty school's and eight predomlnairtly 
minority schools were paired to create racially-balanced schools of grades 1 
through 6. In a simlTar fashion, 18 schools of predomj/iantly one racial com- 
position were aligned to form six triads. Within tte^ pairs and triads, a 
system was established so that a11^ stjudents in a p^r or- triad would attend 
one school for two or three grades^ then another school in the triad or pair 
for two or three grades. Kindergartners , however, attended th^lr- neighbor- 
hood schools. This system eliminated the bvr'deQ of busing the sao^ students 
throughout elementary school. , 

Octol)er 1978 and January 1979 palr/.triad projections were computed 
using Wie district cohort survival ratios- established earlier for' grade- 
level projections. Table 60 displays the infbrmatlSn used to project 
October 1978 and January 1979 enrollment for two of the eight paired schoo.*- 
GrahanvHill and Northgate. Table ^1 shows Identical Information and 
projeotions for three of the 16 triaded schools. , 3 ' 

To project October 1978 enrollments for paired school,|, as- Table 60 
indicates.! January 1978 enrollments for grades 1 through S'wejrc summed be- - 
fore being mul t^lplied "by the previously established January cohort survival 
ratios. The projected October grade enrollments fbr each school were multi- 
plied by the October-to-Jartuary cohort Survival 'ratios, to obtain projected 
grada totals fbr January 1979. , ^ : * . * 

jUnfbrtunat^ly, triad enrollments for October 1978 were not quite as 
easyito project because a proportion of each school's population was as- 
signed to each of the other .two schools. -lo-some cases*, students from alV — 

threje schools aittended one school for one or more grades. Table 61 

contains the actual January 1978 enrollments u'sed-to obtain the projected * 
October 1^78 triad, school enrollments fbr Brighton., Hay atid West Queen . 
Anne. The -table also contains the October 197& projections used to^obtain 
the projected enrollments for January 1979 for the three schools. 
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January 1978 Student Enrollment, Survival Ratios , 
and October 1978 and January 1979 rojected Enrollment . 
by Srade Level for Graham Hill and NoVthgate 
Elementary Schpols 
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January 1*978 Student EnroT1ment» Survival Ratios, 
and October 1978 and J4nuary'1979 rt)Jected EnroUoient 
for Brighton I Hay and We^t Queen Anne 
Elemen^ry Schools 

Jan. to Oct. ' Oct.- to Jan. 

January 1978 Survival Projected .Survival Projected 

Grade Enrollments ^ TotaL Ratio October 1978 Ratio January 1979 
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Middle School Projections 

Stx middle schools served grades five, six,,seven and eight 
In the Seattle Public School District during the 1978-79 school 
year. Student enrollment projections for these schools were cal- 
culated in the same manner as the regular elementary school pro- 
jections. Table62 shows the breakdown by grade level for January 1978 
actual and October 1978 and January 1979 projected student enrollments • 
for Boren.and Eckstein Middle Schopls. Once again, the January to 
October cohort survival ratios calculated in Step -3 were multiplied 
by the actual January 1^78 enrollments for each grade witKin $ach 
middle school to obtain the October 1978 projected enrollments. 
The projected October 1978 values. In turn, were multiplied by the 
October to January cohort survival ratios to obtain the January 1979 
projected enrollments. 



TABLE 62 

January 1978 Student Enrollment. Survival Ratios ahd^ 
October 1978 and January 1979 Projected 'Enrollment 8yj(arade Level 
for Boren and Eckstein Middle Schools 



Jan. to Oct. Projected Projected 
January 1978 Survival October January.- 



School 


Grade 


Enrollment 


Ratios 

* 


*. 1978 




1979 


^ ■ 

Boren 


6": 




(5-5) 
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* 

.... 


'.9865 
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7 
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(6-7) 


.9797 
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' .9867 
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8 
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.9787 
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9 
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.0043 




.9691 




Total 
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6 
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(5-6) 
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223 


^,9865 
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7 
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{7-S) 
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Total 
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Junior High School- Projections " 

During the 1978-79 school year, nine junior high schools served 

students In grades seven, eight, and nine and one junior high school 
served grades five through nine. 

Student enrollments were projectad bygrade level using the 
cohort survival ratios computed 1n Step 2, In the same manner as 
the middle schools, as described in the preceding section. 

Student enrollments for January 1978 and projected student 
enrollments for October 1973 and January 1979 for two of Seattle's 
ten junior high schools appear In Table 63. 

- TABLE 63 

January 1978 Student Enrollment, Survival Ratios 
and October 1978 and January 1979 Projected Enrollment 
by Grade Level for Adams andTladlson Junior High Schools 



School 



Grade 



Jan. to Oct. 
January 1978 Survival 
Enrol Iment Ratios 



Projected Oct. to Jan Projected 
October Survival January 
1978 Ratios ' 1979 



Adams 7 
8 



Total 



298 
359 
*408 

1065 



(6-7) .9797 
(7-8) .9721 
(8-9)1.0043 



,285 
313 
48S 

1083 



.9867 
.9787 
.9691 



280 
306 
470 

1056 



Madison 



Total 



7 
8 
9 



300 
318 
34V 

959 



(6*7) .9797 
(7-8) ,9721 
(8-9)1.0043 



214 
285 
366 

865 



.9867 
.9787 
.9691 



211 

278- 
354 

843 
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Twelve senior high schools were in operation during the 1978-79 
school year in theSeattle Public School District. Five senior high 
schools served grades 10 through 12 while seven senior high schools 
served grades 9 through 12. ^ . . 

Student senior high enrollments for October 197B were projected 
by grade level by multiplying the appropriate grade progression ratios 
obtained in Step 2 by the January 1978 enrollments. January. 1979 
enrollments were projected by multiplying the appropriate. October to 
January ratios bbta-ined in Step 2 by the projected October 1973 en- 
rollments. Table 64 incorporates senior high student enrollments' for 
January 1978 and the projected enrollments for October'^978 and 
January 1979 for two of Seattle's twelve senior high schools, Ballard 
and Cleveland. 



TABLE 64 



January 1978 Student Enrollment, Survival Ratio and' 
October 1978 and January 1979 Projected Enrollment by Grade Level 
for Ballard and. Cleveland Senior High Schools 



Jan. to Oct. Oct. to Jan. 

Jan. 1978 Survival" Projected Survival ' Projected 
School Grade ^;rirallni«nt. Ratios Oct. 1978 Ratios v ^Jan, 1979 



Ballard 10 423(9-10) 1.0102 

11 - 397(10-11) .9965 

12 389(11-12) .9832 

Total 1209 



CI eve- 10 250(9-ian .0102 

Tand~ 11 268(10-11) .9965 

12 222(11-12) .9832 

Total 



. 349 


• .9366 - 
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387 


.9287 


360/ 


384 


.9325 


358 


1120 




1045 


245 


.9366 


230 


246 


.9287 


229 


265 


.•9325 


247 
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Calculation Time and Approval Process 

Grade-level student enrollment projections for .the Seattle School 
district are calculated in January of every year for two time periods • 
October and January. The actual calculations take approximately two 
days of the district projectionist's time. Aft^r review and approval 
by the Director of the Budgeting, Research and Evaluation Department, 
the projections are sent directly to the Budget office where the total 
number of staff to hire for the next year is calculated based on a 
staffing formula applied to the January projections.' Projected January 
enrollments represent the average number of students* enrolled in the 
district during the school year, so are used vor calculating the numC^er 
of staff to hire. October projections are used for planning for the 
opening of school. • . 

IndividuaL.school enrollments are projected by grade level and are 
presented annually to the District Budget Office before April 1 . The 
.individual school projection calculations require a minimum of one 
week and a maximum of -two weeks to complete. Personnel in the Budget 
office apply the state staffing formula to the projections and send to 
each of the schooU in the district, the number of a;tudents to expect 
by grade level, and the number of staff assigned to the school for the 
projected year. The schools are allowed approximately one month to respond 
to the Budget office if they disagree with the'student enrollment pi*o^ 
jections and/or the humber of staff they will be allowed. 

Enrollment projections usually undergo approximately two or three 
revisions before' thenbegiflftlng'Of the school year. Each revision-requires 
approximately the same amount- of time as the'actual calculations.' Revisions 
are made when knowledge of new district jiperations is gained (e.g. , schogl 
closures, new busing routes^ and' around the beginning of August when 
students, requesting optional programs have been~ as signed^ to a* school: ' 
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Student enrollmettt projections in the Seattle Public School^ District 
are calculated annually for two time periods - October and January. 
1978-79 grade level enrollments were projected for the district and for 
each of the 83 elementary schools, 6 middle schools, '9 junior high schools, 
and 12 senior high schools. 

An eight step process was used to calculate the 1978-79 grade-level 
enrollments for the district using the cohort survival methodology. An" 
average of three years, January to October cohort survival ratios, (weighted 
to allow the year closest to the projected year to have the most 
explanatory power) was used to project October enrol Iment^iT^hile a three 
year weighted average October-to-January survival ratio was used in pro- - 
jecting January enrollments. Actual calculations require approximately 
two days of the district projectionist*s time. 

The 1978-79 school year represented the first ore**ational year for 
the new district desegregation mandate. Without his oricai trends for 
which to project enrollments based on the effects trf busing, the' district 
cohort survival ratios wer« used to project ind'^vidual school enrollments 
by grade level. These projections took approximately two weeks to 
calculate and were revised when knowledge of school closures and the 
number of student transfers were gained. 

* ' . * ' 

The process for the district acceptance of the projected enrollments 
is, straight forward. After review and approval by the Director" of * 
BudgetJ'ng, Research, and Evaluation, the projections are sent directly 
to the Budget Office where the number of staff to hire for the ensuing 
year is calculated. The number of students expected to enroll along with 
the number of staff to be received is sent to each school for approval. 
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proposed Modification for 
the Seattle Public School District ' 
Enrollment Projection Methodology 



During the 1978-79 school year, Seattle Public School District Imple- 
, mented a desegregation plan to achieve racial balance In Its schools, (as 
explained In detail In the previous chapter). Desegregation* Is accomplished 
by the pairlrtg or trladlng of el eraentary schools. Predominantly mtoority , - 

• schools are^ paired or triaded with prewmlnantly non-minority schools. 
P£lr1ns[ and trladlng Is done by a re-configuration of grade levels of the 
Involved schools. One school of a pair nouses kindergarten and §rades 1-3; 
the other school houses kindergarten and grades 4-5 or 6. Triaded schools 
present a mor^. complicated grade configuration. Each attendance ared houses 
its own kindergarten students. Each school of a trio, in addition to kln- 

* dergarten, houses either grades 1-2, 1-3, 3-S, or 4-5. Beyond the elemen- 
tary school grades, students are assigned to the middle school , junior high 
school and high schoQl within their elementary school attendance area accord- 
ing to. patterns which would best achieve a racial balance. 

In addition /to the grade re-configuration and student asslgnqients, the 
Seattle Desegregation Plan allows for option/alternative program transfers, 
. provided the transfer does not upset the racial balance of the receiving 
school . The Office of Student Placement hold& the authority and the respon- . 
sibility for the assignment or transfer of students in compliance with the 
Desegregation Plan. . - - - 

With the Implementation of a new desegregation- plan,- which will undergo ' 
annual revisions, it is obvious that an enrollment projection methodology . . 
based on pa&t enrollment trends can -no longer be effecMve>y'0t1'^'tje<»''l!rt— *" 
the Seattle School District. Seattle School District .ptlanner-s .need to. b«v. . • 
able to rely 09 an extremely accurate enrollment projection methodology 
for annual revisions based on-dtesegregat*on«4inpact'^SfS«ments7^The'meth*-"^j;*\ ^ 
odology mtist be one that not only 'projects.^giaadd^leveUeRfol'lfflent'fdf-each^' 
school, but In addition provides for the simulation of possible grad4 level . 
re-configurations; pairing and trladlng of schools, busing rout€fs, and 
student transfers 1 ' 

The Seattle Publtc School District Research Department worked with.! 
researchei;s from the. Center for Studies in Demography and Ecology at tlie . ' * 

University of Masliington to devise a modification 'to their present enroll- 
ment projection methodology. A design has been developed and~U :presently / . 
readly for field-testing and validation. The proposed design is described*- 
below. , 

Because past enrollment trends, were considered to be of less Importance 
in projecting Individual school enrollments .within the. context dftseg« .v.. 

rogation plan, a new uSethodology was adopted that projects enrollments on 
the basis of present enroUmeht and demographic trends, and Incorporates . 
vafrlations of the present methodology based on past trends. It utilizes 
Hirkov chain theory which Is . described in Table A-4 of Appendix A. 
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, The new enrolltnent projection methodology which will be a totally auto- 
mated system, will enable Seattle School District (SSO) planners to perform 
routinely the following tasks: 

1) To fbrecast future public school enrollment using all available 
Individual and areal characteristics and a wide range of assump- 
tions about future demographic changes; 

2) To estimate future-schcol enrollments if schools are closed, new 
schools are built, or the boundaries of attendance areas are 
modified; 

3) To estimate future school enrollments under alternative desegre- 
gation strategies. 

This innovative procedure is possible In Seattle because, It has main- 
tained unique aiid complete geo-coded student files for several years. The SSO 
also possesses software that can aggregate all students living In'.abritrarily 
specifiable sub-areas of the city. The proposed procedure capitalize^ upon 
these excellent resources. 

The key Ingredients t)f the procedure are the following: 

1) The available geo-coded student files; 

2) The existing software associated with the geo-coding system; 

3) Variations o? the cohort survival procedure which the 3SD staff 
currently employs; 

4) Thp notion of forecasting for micro-leveT •resi-dentfaV'aTeasr,' - ■ 
and then aggi^egating these into attendance areas, rather than 
forecasting for the attendance anreasthemselves; i 

• 

5) ^ew software to li^lement (3) and (4). 
The Final Product 

Uhen this procedure is completely -programmed, it wiM bie -implemented • 
in tvfo steps. First, a small area forecast file (SAFF), based on explicit 
assumptions about the future, will be prepared. The Input data fbr a fore- 
cast wIlTcomprise a past small area file (PSAF)» vMilch-stMinarizes- -the — " 
characteristics of SSO students for the past several Ce.g< five) years, ^ 
and the (estimated) characteristics of pre-school children and births.* The 
assumptions will be applied to the PSAF through control cards or Job Instruc- 
tions. The instructtdns for a fbrecast will Include specification of the 
number of years to be forecast, an4 the fallotfin^t -cr . 

1) For each Individual-level variable (e^g- race), ' 

a) the number of preceding years of eitperlence to-be used 
(if zero; the variable Is to be ignored); c 
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b) the weights to be attached to each of these years; 



c) the degree of the Polynomial to be fitted through these 
years (e.g. 0 fbr a mean. 1 for a straight line, 2 for a 
parabola, etc.); 

d) \he level of aggregation to be used (e.g, 0 for all of 
Seattle, 1 fbr majoih areas. 2 fbr minor areas; 3 fbr 
census tract). 

2) For each areal -level variable (e.g. Und use; at present no 
such variables are coded)/^(a-d) as'l (a-d) above. 

Specifications of types (1) and (2) would apply to all grade levels, and 
arl pre-school levels. 

\ 3) For futui^e births (only required if the number of years to 

\ . be forecast exceeds five), the number to be forecast will 

\ automatically foll&w the specifications in (1) and (2) for 

\ available variables. An additional option, however, would 

\ icRpose a set of year-to-year inflation/deflation factors 

\ representing hypothesized trends in the birth rate. . 

Once a s)tFF has been prepared, it can be used repeatedly to generate 
future school eWollntent predictions for a virtually limitless range of 
modified attendance areas and 'assignment patterns. An allocation run (which 
identifies residential areas with specific schools) produces a large table 
*and/or a graph. A table displays' the forecasted enrollment ineacb school*' 
fbr each future year and for all combinations of grade and race (additional 
breakdowns would also^be possible). A graph would Include d^(Rap<'«f^ Seattle 
showing" sctiool attendance area boundaries and two or three-dimensional 
representations or enrollments. " (The putput could be limited, if desired, 
to provide data for a specific school or-set of* scho&U. ' ' ■ * • 

For each allocation run. the user must supply instructions specifying 
the grade structure and the attendance areas for each school In the entire 
system. A precise format of these instructions has yet to be developed, 
but it is anticipated that after a basic allocation deck has been prepared, 
corresponding, for example.-to the current assignoient:pattern. a typical 
modification tp that deck't^.Q;. dbslng a school and re-allocating ltd 
fbrmer attendance area) would take about five minutes. Reference- to a city 
map or at^as will Identify the current assignment pattern and the reference 
numbers af All sub-areay. -^Uernat^VW' coful d*te coirtp 
and cheaply. * 

Allocation runs could Incorporate variation in either facilities utili- 
zation or buslrfg asstgnments^. 

The logic of the Procedure .» 

This procedure's high efficiency presumes that indivisible micro-level 
areas can be agreed upon. These areas will consist of five tq six city 
l>locks. each including about; 3<Xl;o 50- students- (aboX threeor^iir stutferrts 
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at each grade level). They would be indivisible in the sense that micro-level 
areas wilT be allocated to schools as units.. School attendance boundaries 
will always coincide with the boundaries of these tnicro-level areas. 

Uhe(Koe€essary these micro-level areas can also be aggregated Into larger 
areas, for which data may be available on land use, iri-m1grat1on, out-ralgratiL 
etc. Using thesdndlvisible sub-areas, the city can be divided into about 10 
relatively homogeneous ^areas called "ipajor areas", into smaller "minor areas", 
or census tracts. These areas would be nested in one another. T^e tsajor and 
minor areas would correspond as. nearly as possible to planning areas already 
defined by the District and the City of Seattle to make maximum usQ of avail- 
able. data. (The first tested version of the system niay be able to use areal 
data, but areal data tnust first be collected and coded onto the PSAF.) 

The PSAF (past small area file) will be a summary of the geo-coded 
student fi^les fbr the past several years {no mor^ than 5 years' information 
is needed). There' will be one record or set of records in the file for each 
of the (approximately) 1200 micro-level >s,ub-areas of the city. £ach file 
will include summary data on the marginal and joint frequency distributions 
of the fbllowing variables fbr each year: 'grade, race/ethnic group, some 
Information on age (e^g^ the numbers o^ students at» above, and below the 
modal age for thejr grade, some S£S data- (e>g> > nlQn^er of stqdents In the 
free launch program), ^nd other data from the geo*coded files considered 
relevant for forecasting. £ach suh-area file will a^so include summary 
measures of turnover/persistence levels of Individual students, and also, 
arejal c-.^racteri sties of larger 'tfreas of the city in which the sub-area is 
nested. Some data would describe changes over the (five-year) period and 
other data would simply characterize the sub-4rea for the whole -period. 

The,content and structure of this major summary .f41e. &re .stIU 1;enta^ < 
tively outlined. Although the file requires a great deal of data collection 
and wilt ^Inexpensive to construct, it will have to.be updated only once 
each year to make future forecasts. ... ■ - 

A • 

for each forecast file (SAFF) desired, the PSAF will be processed by 
the forecasting module. This will seldom be done moi*e than five to ten 
times each year after a routine has been developed, although initially a 
wide range of forecasts will presumably be tried. The forecasting options, 
"indicated earlier, will be Implemented by a modi fiicatloTi af the usufl cohort 
survival procedure; ' Although nrrecastS'^are to be fitade for small areas; the 
data from the PSAF will never be limited to these small- areas or even-to-." 
census tracts. Obviously* too much random error; would occur If the fore- 
casts were 4leria«d^ynfro»'s««»-l=^wri4ata?«^Mt^ — 
based on small area data,, but the most valuable projections 4«ill -come from • 
aggregation at the city-wide or major area levels. Future, forecasted ' 
frequencies could be made at the micro-level using fractions of persons. 
When aggregated into attendance areas, these frequencies would be statis- 
tically stable. - - ' 

* 

Residential areas will be allocated to specific schools" (by grade 
level) by the same two methods used for both facilities utilization plan- 
ning and desegregation planning^ For the former, attendance areas will 
usually he close to the schooVwItiU -fbr 'the latter, thsy^ ma/.-be ^bstan--^^—^ 
tially distant. For either method, however, the researcher would simply 
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have to Instruct the allocation module to add up the forecasted student 
populations of all micro-level areas assigned to each school. A1t& lative 
allocations could easily be compared. 

A more technical description of the proposed system follows. 

* ■ 

System Design 

The small ares forecasting system Is designed to. quickly measure the 
effects of changing ^chool attendance areas. Once the small area file is 
set up, ttte system can produce forecasts for a completel'y new districting 
strategy In one to two days, while minor changes in an existing strategy 
can be measured in a few minutes. 

The small area forecasting system is divided into four modules, shown 
In Figure 6. The first three lay the groundwork for the final projections, 
and are dissigned to be run only infrequently, perhaps once a year... The' 
fburth, the allocation modul-e* produces the projections by school fbr each 
redlstricting scheme, and may be run as often as needed to produce the 
desired simulations. 

In the geo-cading module, shown first in the figure, a series of poly- 
gons will be designed to subdivide the city into about 1200 Small Areas 
of 30 to 50 students each. A suggested procedure would begin with the 
census block group polygons. A map will^^e drawn shoeing the location 
density of students In the Seattle City Schools. The Censiis Block. Group 
boundaries will be marked on the map, and the student densities noted 
to divicfe the census block group Into pQjygons containing 30 to 50 children. 
Because census block groups contain .varying numbers of chl 1 dren , 'the block 
groups must be examined individually". - However ,.*6T4 polygoftSr-enc^isIng'- *-"^* 
relatively' homogeneous areas have been already drawn for the block group . ■ 
approach,' making *ft quite' suitable for trending and forecasting popu* 
latlOns. ^ minimum nurabeiP-T)f additional- subdivisions- of$he- city -will * •''^ 
minimize costs. Boundaries oiF census block groups may not correspoiui 
current 'attendance areas, so some modifications may be needed. 

' - * "* ' 

The computer. file containing the complete set of small -area polygons 
will assign small area codes to each student on the geo-coded student 
history file fbr the last five years. The geo-codlng module will produce .a 
set of five history tapfesvyttli each* 'student coded with hi^/her Small Area 
■ number. There will also be a file containing identification Informatiw"*" 
for each small area, including census tract, block group, major and jal nor« . 
area, an4-^Jirhitp8 :dls«8Wicrtitf^frm aiftrftf gritHiToT^" 

* ■ ■ 

The history data then will be fed Into the analysis module, wh4ch « 
would first prepare a Past Small Area File, descr1t>1ng.the student popu* 
lation in each Small Area over the last five years. This ffle will t>e ■ ■ c 
used to anal^ the' T<DCi1"trends" in student population Sy small area, * 
majj>r area, fntnorarea, censt^s ' tract, etc* Other sources of data, such as 
estimated birth and migration ra^es, land use patterns, etc., could be 
used to refine the model anal-ytlcally. . . ' , - 

The analy^&.iiio<lttle'-s -resell t^i»gr:p«t'S«»W-^ir!ea^^ ' 
data, and the forecasting coefficients, will be Input to the .Forecasting 
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Ho(^u1e, wMch could prepare a complete three-year forecast fbr each Small 
Area. Each student from the historical file w111 -be assigned 'a weight 
based on the ektltnated probability i}f returning from*, that area, and weights^ 
could Exceed 1.0 If tVends indicate an Increase in students of. that type 
In the area. ' ' . 

The Small Arda Forecast File will form the primary input for-*the 
allocation module. This module would combine' the small %rea forecasts in 
various ways to produce forecasts at the school levej. . Thie different facili- 
ties (aanagefiKnt strategies will be developed and coded into Area; Defl- 
*n1t1on Files by drawing lines representing the jfroposed schbia^ attendance 
area , boundaries. on a map of the small areas The map will be used as an ' 
inptit document to code up the Area Definition File. ' ^ \. ' . 

^ . * • • • ► . 

working from the Area Definition Fije, and-4 School Master l^lle'con- 
tainlng-feeder patterns, palrin'g and triading. patterns, etc:, tbe*alfocat1on 
module will prepare a SchooV Forecast file, computflng a three-year fore- 
cast for school populations. The Scfiool Forecast ;FiXe will be built for 
each major ridistrlcting strategy that the SSO i%' considering. Once/the 
forecast files have been ball t, .they can be easily modified or •'fine-tuned" 
by the addition and deletion Of small areas. ■ 

When a final well-clarified Area Definition File is selected, a cQmplete. 
set of forecasts for all schools in the <system will be produced. The Area 
Definition .Files could^^also produce maps showing the final boundaries of' 
the proposed ajltendance areas. Alternattve strategies can be developed 
and.compare(| quickly using this system. 

Once the system has been completed and tested, .the yearly productioia ... 
cycle will be straightforward and require relatively ^<ttU (nalrrtieiiairtre;.) — 
On a yearly basis, productlim woutdtegln stfon 'as a reliable g"eb-cod«^- * 

student file is available for the year. If new small areas need to be- — 

sdrawn, this could be done at that time. The, new geo-coded student master 
file would be assigned Its smaTt'^re^ numbers ^nd passed on to the analysis 
module, where a new PSA F will be cheated to show the five-year school 
enrollment history of each small area. The forecasting module will* prepare 
new forecasts- by small area. 

At the same tine, strategies ar^ to be*deVfelxjped*tDTffriffct-i£lftfn§ffs 
in facilities manageme'nt requirements. -^A series of Airea Oefinltlon Files--, 
.wITl be generated. When the analysis and fbrecasting are completed, a 
series of SchoaV forecast -Files ^te^rep«f!e*r^««*«adt!«^*3b5^^lwf 
real1<snaent of small, areas, sAt that tline the computer could produce a ^ 
clear-cut set Qf.»Ttemative strategies fbr consideration by District 
toanageinent staff. 




132 




^RECAsma 

MODULE 




Suffltnary 



With the recent impVementatloh of the Seattle Oesegreation Plan, a ^ 
new enrollthent projection methodology was deemed necessary for the Seattle 
Public School District. A new inethodology has been designed and 1s 
presently ready for testing and validation. 



The new methodoloay will utilize Markov chain theory to assign a 
ratio value to the saallest indivisible unit (3 or 4 student's per grade 
level) that represents the probability that each student will stay in 
his/her -attendance area. The ratio wifl be based on residential, land- 
use, and birth rate variables representing changes In the city, student 
grade, race/ethnic group, age, SES data, measures of studerit turnover/per- 
sistence, and student asslgnntent data.. Projections for the Individual 
schools, upon Incorporation of relevant past enrollment trends; will be 
accomplished when the methodology simulation subprogram aggregates students 
Into an attendance area. 

The new metlwdology represents the needed tool, with Its simulation 
capabilities, for comprehensive school, district planning for declining 
enrollment and desegregation. The simulation model enables Seattle ' 
Schooi District staff to project school enrollments under alternative 
desegregation strategies, alternative school closures, and alternative ^ 
boundary changes.. Decisions on policy and district structure can be 
made on this basis with a good Idea of the impact of the changes. 



The technique which capitalizes on a complete. geo*coded-studeat-fiXe 

represents a new approach to individual school level enrollment projection, 
methodologies. . „ 



\ 



13S 



I5x 



ERIC 



Appendix A 



ERIC 



15^ 



TACLE A-1 
COHORT SURVIVA L MtTWOOOlOGY 



OeSCRlPTlON 



TECKNtQUE 



' DATA 
SEQUtREHENTS 



ADVANTAGES 



OtSAOVANTAGCS 



Tfe« cohort Itirvlvil 
wthodo1o9y issunes 
t(Mt a consistent 
niAbcr of studonts 
piSs frw 6m oride 
to tte nMt froii 
year to y«ir m4 
thit « percentage of 
of sued occurrences 
CM t>ft cftlctilated. 
Oki the lusU.of e 

CMblMttOA of 

(lercefitase ftf sur- 
vival* and an - 
enrallaient base- 
line, enrollttents* 
fur tipconlny^ years 
can be projected. 



The '^percentaoe of 
stirvtvaK - eost 
often the average 
of three to five 
years of past en* 
ro1lMnt» and soiie- 
tlws weighted to 
give the yftar 
closest to the pro- 
jected year mre 
ejtplanatory pother - 
Is «u1tlp1led by 
the previous yearns 
enroHiaeiit for the 
previous grade to 
project future eg* 
ro11i»ent for a 
particular grade 
level. 

A variation Is 
usee to project the 
flr$t grade or 
kindergarten: 

For kindergarten^ 
the survlvaT ratio 
Iss calculated by 
dividing the number 
of Itli^dergai^teners 
for -cfit year by 
the nvMber of 
births In the area 
Five yeers prf^**. 
(continued) 



The foiwtla^ to 
describe the 
cohort survival 
eiethodology for 
a particular 
grade level 
appears belto: 

P^j "^«-UJ-2 X 



IJ-1 



Where: 



^IJ 



Projected 



enrolliieiit for 
grade I and 
year J; 
E«Eh roll lien t 
for grade I aed 
year J. 

^Illustrated 
based on sur* , 
vival' ratios 
built on two 
years of past 
ianrolliient 
dau. 



Tm to five 
years of past 

enrollment 

In the district 

bty grade level. 

Annual res I* 
dent births 
In the area. 



The technique 
usually provides 

very accurate pro- 
jections for the 
district. 

It elloM for a 
"systefl-wlde vUw 
of student flow. 
(8ro«n» 1975) 

The technlqui^ Is 
very easy to cal* 
culate. 

It Is Inexpensive. 

The data required 
Is usual 1y readily 
available. 

Host of the time 
cohort survival ts 
considered superior 
to the ratio ^d 
tlne-serles 
analysis techniques. 
(Watson* 1975) 

Cohort survival 
analysis has con* 
siderable statis- 
tical validity, 
(lyell t Toole, 
1974) 



Host useful under 
stable (ysteaf. con- 
ditions (Webster 
1971). the cohort 
survival aiethod* 
ology requires 
floif data for 
proper utilisa- 
tion (I.e. J need 
Informtlon on 
the Mveaient of 
each pupil each 
year t^htch Is 
usually unattain- 
able). 

(Brown» 1975) 

The methodology 
cannot provl^de 
an eKplanatlon^ 
as to why a 
pattern of enroll- 
pent exists. 

Changes other 
than those as 
a function of 
iimt cannot foe 
accounted for. 

Tm Kthods are 
actually used 
to mke projec- 
tions (I.e.. 
(continued) 
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TASte A-1 (contd.) 
COHORT SURVIVAL HETHDObLOGY 



DESCRrPTIO(l\ 


uchnique 


NOOCL 


DATA 
RCQUmeHfNTS 


7 

AOVANTACES 


QISAOVANTM^S 


• 

t 

k 

P 

t 

* 




tht ritio Uverageil) 
over i parttcut^r 
nuMbtr of yejrs) \% 
then Mtlpllei) by 
the riMber of Mve 
litrths flve^eers 
prior to the kla* 
dergerten year 
being projected. 

First gride uses 
tHe tdenttcal prln- 
Clp1e**utlllitng 
births In the area 
six years pr'lor to 
the first grade 
enroUnent being 
projected. First 
grade^tO'klnder- 
gartcn ratios ire 
then established 
to project klntler* 
jfjrten. 


•\ . 


t 


*- 


birth ratios and 
past enrol iMftt 
ratios). 

The methodology 
Ignores current , 
trends* therefore 
requires subjec* 
tlve edjustatents. 
Since the predic- 
tor (enrol ijneiit 
for the previous 
grade) Is tine* 
lagged by one 
year* and Is 
applied to esti* 
mates for the 
next j^eir, end so 
on tor the nimriker 
of years being 
projected^ any 
serious errors 
In the p^edlc* 
tors iP«li1 be 
co«Qpounded. 
(Charters, 1D71) 




TECHNIQUE 



HOOCL 



QATA 
KiqulDEHfNrS 



AOVAMTMiES 



Regression intlysls 
IS M mrollaent 
firojtctlon wtbPdol^ 
0^ Is « s{»*clrl* 
Dillon of ^ fuAC* 
tlontl rtUtlonshlfi 
tMtwem tKogecHius 
exUftial varlibles 
%n6 «nro11wnt viH- 
' iblts. TM Mtho4* 
olcHjjr seeks out 
rectors to eutpUIn 
ctuiages In tlie dis* 
trict. grade ind/or 
school enrol iMnts. 
Ibtt «etltodoi«3y 
transfers tte firob* 
Im or eflro)lMnt 
forecasting .to 
that or rordcastlns 
the exogeeous 
variables. 



degree of assotla* 
tloii betireen the 
ejeogenous external 
varlibtes >ni) en* 
roltMOt variables 
4re calculated via 
<!oerricleAtv or 
C0rre1atloii ^ru) 
wUifile correla** 
tlon to locate 
sfgntflcarft rela* 
tlonslilfis.' m 
fivrm4ttt^ o r the 
rtmctlon^l rela* 
ttonsMp are esti* 
wled on tlie bests 
of hKtorlcal 
dMa for the 
v41iies or the 
ertrolTiient and 
exogenous Indefien^ 
ddnt variables: 

A iUtlstlcal trends 
Is Identirled by 
the Independent 
varljbles and ei* \ 
trapolated to i 
arrive at the pro- 
jections for the 
tOiMni) years, 



Ttio regression 
ana^sls enroll 
■lent rorecasting 
Mdel Is I den* 
tical to that or 
the traditional 
regression 

t*a*b| X. » 

'I * 
Wltere: In the 

enrollment rore- 

tesjtlng ceVe* V 

refiresents the 

firedlcted frade* 

school or 

district enroll* 

wnt (criterion 

a Is the hlst6* 

rical enroll* 

»ent base of the 

criterion.) 

bj«'the relation 

shl(| ratio be^ 
tween firedtctor 
and criterion* 

I 

firedlctor vert- 
die nh^re I 
can represent 
I to an Inri* 
n|te nunber 
or 0*e<tlctors. 



Just about any 
type or data 
can be used 
de^ndent 
upon the 
relationship 
to enrol iMflt 
trends * 
e^tuples are: 

Births by city* 

Past district 
enrollment by 

.{trade. 

City occupied 
housing im1t&. 

NiMiber or 
school aoe 
children by 
type or 
dMfelllng. 



Relatively easy 
to apply. 
(Webseter» 1971) 

Can bring In Mny 
variables end Mny 
possible co«bl* 
nations or varl* 
ables to predict 
ruture enrol 1<- 
ment* (a.g.» 
tuition rates» un» 
employment rates* 
land use varl- 
ab1es» resident 
births and deaths* 
iilgratlon» ethnic 
grouping). 

Qhce the key eio- 
Henous variables 
and tlM lags- 
have been deter* ^ 
Nilned» enroll- 
ment changes can * 
be easily ex- 
pldlned. (Drown* 
1973) 

Can be used eijually 
(continued) ^ 



Secau^e or Its 
easy applica- 
bility to « 
given district * 
the estimation 
problem may be 
over*sli^1l rled» 
(a rew varl* 
Mes should be 
Included wh«n 
rewer nmd^ers 
could provide 
more adequate 
project Ions), 
tuebster» 19?1) 

Cannot theore* 
tically take a 
numtier or fire* 
dtctor varl* 
hies end select 
rrom them the 
"best" regression 
equation due to 
small degrees 
or rreedom esso* 
cleted j^lth pro- 
jecting local 
school enroll* 
ment (no ^ 
elimination) , 
(Uebster* 1971) 
(continued) 



TABLE h'i Uootd.) 
B^6Re$$10N ANALYSIS NeTHOOOLOGV 





UCWtiqtiE 


MODEL 


DATA 

ReQUIREMCNTS 

\ 




DlSAOVANTAGeS 


■4 


• 






** 


vrtll mith stable 
and unstable 
patterns. (rolk« 
1975) 


Hay be dirrtcult 
to determine 
appropriate eio-^ 
9eiK)us variables. 




i: • •■ 








Correlation co-^ 
efriciBni in ins 
aiDdel can provide 
direct test for 
the aattunt of 
variance explained 
by the variables. 
(Charter^ 1971) 

r 


The acquisition of 
me appropriate 
data My bt quite 
mtly. 
(Brown« 1973) 

CitreM caution 
iwist be taken In 
1nterprettn9 the 
results, (lyell 
» Too1e« 1974) 


■I 


* 




S 

r 


• 




fitrew care iust 
be taken In the 
design of the 
Mdel . Corre-' 
1 at Ion bettteen 
the enrollment 
and a variable - 
My result In the 
Absence of a 

tlonshlp* 
t con tinned) 


i 
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nm h*z (cuitd.) 

REGRESSION AMALVSIS HETlKWOlOGY 





0ESCRIPT1QH 


TEOtftiqUE 


HQOCl 


MTA * 
REQUIREKENTS 


^ ADVANTAGES 




OtSASVMfTAfiKS 




* * 


* 




1 




Assuaptfofls atmit 
tlie tJttrapoUtfoo 
of a trcBd are 
alwst a^Mys Mdft 
a (krtort. 
(Folk* 1975) 




* 






t 

r 


? ■ 


VarUbUs wiwt bo 
Mtfilrfcatly testetf 
for a gtven popo- 
latton iMifort tlwy 

pU^d In an enroll- 
wnt prediction 
equation. 


1 


* 


* 

a 

1 




• 


' k * 


* 
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MTIO NCTKOOOIOGY 



0£$CStlPTI(M 



TECIttllfJUC 



HOOEl 



QAM 
iteQUItlEHEHTS 



WVANTAGCS 



0I$A0VANTA6£S 



Th« r«tto Method H 
ess0f>tuny i class 
of enrol lifeni fort* 
C4stln9 Mthoctolo* 
3tcs whtctt Mp1o>s 
tlw ntto of « 
(predictor to i crl* , 
terlqn In the past* 
to project 'for « 
ruturo tlM. 

fidtio wttiods 
Mkf tht ASfiMptlon-^ 
thdt d cont^ulno 
functional r«Ution» 
^Mp ejtUts bttwe«n 
tlie predictor and 
crlttrton. 

Cohort survival Is 
« ijr^de level *to- 
9r4de level jr^tlo 
i»etJK>d for projec- 
ting gride level 
tnrolliient. 



One of the easiest 
techniques to e«* 
ploy* the r^tlo 
«otho^lo9y*'pro- 
duces a projected 
enrallMnt by 
Multiplying 4 pre- 
dictor to crite- 
rion ritio repre- 
sejitlng m esti* 
Mted enrol Inetit 
ritp. by i predic* 
tor (e.g. , « . 
school enrollipent 
totdlstrtct enroll* 
tieiit rdtio he^ed qo 
pdtt years' v^lues^ 
CM produce « 
future enrol Iwnt 
for t1»e school 
one* iKiltlplled by 
e htse enrotlnent 
figure for tlte 
district.) 



The Mdel virlts 
depefident on the 
virlebles utlll- 
ltd* b^t can he 
lllustrited In 
the follonlog « 
Miwer: 

Vj-bXj4cXj,, , 

where Y Is the' 
enrollment boliig 
projected* ^ 

*J-f-^J*n 
Is e predictor 
of the 'enroll* 
ment. * ' 
VarliMes b« c. 
etc. » i^present 
th%. ratio or 
predictor to 
criterion, 
i . 



City school 
age {upu1#* ' 
tlon. 

Past enroll* 
Mnt. either 
grade school 
or district 
level. 

Births by 
city. 

land use vart 
abtes. 



Relatively easy' 

to applVi (Uebster* 

1971) 

Easy to explain to 
policy Miters. 
<Lye1l I Toole » 
1974) 

Requires a nlnlvM 
of data. ^ 

Oata requlr^wnts 
can be adjusted to 
what Is available. 

Ratios can be dlf* 
ferent for each sub* 
group of the total 
group being pro* 
jected • based on 
sub^'group Indivi- 
dual differences. 

Usually results In 
accurate projec- 
tions OA the sub- 

^roup-basls, 
Hesse I Bernhardt* 
H79) 

Host direct My to 
project enroll* 
■tents. 



Because of Its 
easy applicable 
llty to a given 
district, the 
cstlMtlon prob- 
1e« My be over* 
slppHfled* (a 
few variables 
should be lecUa- 
ded when f^er 
numbers could 
provide mrt ade* 
quate projections) 
(Webster* 1971) 

Factors causing a 
ritlo to vary My 
be overlooked 
resulting In 
Inaccurate fore- 
casts. <lyel1 I 
Toole* 1974) 

Varlaoles need to 
be eMplrlcally 
tested before 
being used for pro 
JectlOns. 

Reseerch «ust be 
done to discover 
the predictor 
variables to pro- 
vide the best 
estlMtes of 
enrol Iwnt. 



15) 



1AQL£ 

tmm HciiffWOLOGV 



OeSCRlPIION 



T£CHRiqUE 



HOOEL 



DA1A 
ftCquiRlHENTS 



MiVANTACES 



Provides i sySrten 
wide view of 
student riotf.* 

CoAceptMlly sliiple 
(Lyell t Toole. 
1974) 

Flow pifiiiet&rs «re 
easily estltMted 
from current d«ti 
(Lyell i loole. 
1974) 

Number of grades 
can be eipanded to 
give the Mdel the 
dUaggregato fona 
required for sotae t 
Cost procedures. 



OISADVA»TAC£S 



Ihe narkov Kethodolofy* 
also called a linear 
flow woue). (Lyell & 
loole. 1974) Is a «uUl 
st^ge stoctMStIc process 
thdt eipresses^future 
enrollM^nt In terws of 
f^rifseAt efiro11«t>^t 
within the system. 

Ihe process atllUes 
Markov cJuln tJ«eory 
ta cst1i»4le the proba- 
btllty of students 
advancing to 4 grade 
In ^ successive year« 
IndepiMi^dent of the 
pi'esent yearns develop* 
iient. Ihe protablllty 
rjtlos»^at1ed tran^ 
sttton ratios* «re cal* 
culated for each grade 
level and can describe 
Hut proportion of stu* 
dents w))0 drop out or 
kn, skip yradi>s. etc* 
{Jo)k« 1975; Crace» 
197S). Iho foDowlifg 
a^suMptlons are inplled 
within the fti>de1 : 
(continued) 



At a gtven tiM stu- 
dents are class! fled 
In a particular 
grade. Fractional 
flow rates between ^ 
grades are estlaiated 
jnd then mltlpHed 
by enrollment figures 
for a base year. New 
admissions are added 
to the resulting 
numbers to arrive at 
tlie neit year's pro- 
jections. IJie 
process Is repeated 
for the nutbor of 
years to be pre* 
jected. The output 
of ^ny year serves 
as the Input for 
the neitt year. 
(Lyell i loole, 
1974: Grace. lUnsen. 
i 1roiime1cau« 1975; 
Fo1k» 197^) 



Tilt basic equa 
tlon* supplied 
by Grade t197Sp 
dl^spUys the 
eipected grad^ 
distribution 
at a year (t) 
as trie trans* 
fomed grade 
total for 
the previous 
year (t-1)» 
plus the new 
entrants: 

(ECS\(toj)fN(t> 

CP \ 



Uhere; 
Sj(o),M ,2. 

12 » Is the 
Initial orade 
size. 

Sj(t)J«1.2., 

12; Is the 
grade sUe At 
(cont1nu4i;d) 



Nurt>er of 
births _ 

Entering 
rates for; 
tite base 
year enroll- 
ttont. 

Afaount of 
migration 
to and' 
from each 
grade 



Requires flow data 
which is not always 
avalUble.^ 

Host useful under 
stdble conditions. 

Assumes that changes 
•ccur only at one 
year Intervals. 

Has not been proven 
to be very accurate. 
(Lyell i Too1e» 
1974) 

Assumptions My 
be too rtglu (1.e*» 
Ignores trends 
and assumes the 
neMt step Is a 
function of present 
state of affairs). 

Ignores ^11 eitra- 
neous variables. 

Cannot Incorporate 
the estimated 
number of students 
(continued) 
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HMtXOV NETHODOIOGV 



D£&atlPTtON 



)) ChiAQt^s tn the e<lu- 
CAtlon^l systM #n<| 
tte progress of stu* 
dents occur only it i 
spectfted*tlM« once i 

2) All new entrants 
enter grede one. 

3) A stu4ent neuer 
re-enters once t>«/sttft 
drops out of sctiooK 

4) No sti(ktent eUvinces 
mn ttieA one grade it 
4 ilae or is demoted. 

5) T)ie nth step tr^n*, 
sitlvn prokibllUles 
are Inuirlint nith 
ttne end dp not depend 
on the nuMUier of 
steps (ri) tiken to 
dttltfi stite (J), 
(e.g* » the ;probi- 
blUty of ^ student 
repeittny i grade 
doe$ not cbange no 
Mtter how Hny tlws . 
the studef^t his re- 
peited i grade.) 
(Cr«ce» 1975) 



T£CIWiqUE 



HQOei 



tine t to t4l« 
expressed tn 
vector notitlor 
« S(t), 
N(t) Is tl»e 
expected n^Ml>4f 
of new entrants 
to the (ys1(e« 
it tine t, 

tiJ 

protibllttjlk 
that a student 
aduances froa 
grade I to 
grade J. 

Is *the proba- 
bility of tois 
frooi gride I . 

'^o J Is tlM* 
probability of 
a new entrant 
entering grade 



ERLC 



DATA 

REQUIRCKCNTS 



AOVAHTACES 



OISAOVAHTAGCS 



entering at times 
other than. the 
beginning of the 
year. 

The Mthod^s 
Iterative technique 
coiipounds errors 
(lyett A Toote« 
1974* 

Indlulduat rather 
than aggregated In 
data Input; expen- 
sive In terns of 
data collection and 
codputer tliae* 

Pepends only on ^the 
present and not on 
the past. \ 

Assumes transition 
probabit Itles are 
the same from year 
to year. (DenhaUp 
1971). 

Births and migration 
are logically dif- 
ficult to express 
as Hf^rcentagi^^. 
(Denhan, 1971) 

The nature of the 
Narkov^asstmptlons 
Msk Important 
trends or charac* 
terlstlcs of 
the historical 
data base* 
(Lyell i Toole« 
1974) 



! 

' TABU A-S 
CQHSINATION OF NETKOOOLOGtCS 





r 

bCSCfttPTtON 




NOOEl 


OATA 
REQUIREMENTS / 


MtVANTM^S 


' — - ^ 

OtSAOVANTAGES 




Kethodaiosy uhlcK 
ulUUes 4,CDtfblM^ 
tton of AppraprlAU 
enrolliKiit. fore^ 
ctistlng Mthodologlei 

• 

1 


'Technique Is to 
find the Msl ^Accu* 
r«t« MAiis of pre* 
Jlctln) sub^^rotips 

* Indlvldiu) 
grade levels or 
scltools) 4nd CM- 
btiie aethodologles 
to predict tlie 
overdi) School 
district enrall- 
•ent. 


Addltlvis of « 
variety of 

1 

1 




aased on ttte^ IndU 
vldwl needs of e 
sclraol dfstrlct. 

Very eccurete Mins 
of projecting Indi* 
vidUal school enroll* 
sent. 

E)ieb)es IrullvtduAl 
dl fferencas In grede 
levels and atten- 
dance areas to be 
acldnowledged. 

Enabtes a method*'' 
ology .change If 
data for a sub-group 
is unavailable. . 

Can be Inexpensive 
to Ijaplewnt. 

Excellent technique 
for projecting dis* 
tricts with differ* 
eAt de^graphlc 
characteristics, 
(llesse t Bernhardt! 
1979) 

ttost likely method 

t A MifeAlhl i^ tidiAn t i f i ^ 

to isnflu 1 c ^v«M 1111^ 
cation of the sub* 
Jectlve^ In term' of 
scliool attendance 
areav 


Requtrei Much 
research to dis* 
cover the wst 
accuraite sethod^ 
ology for each 
SMb-group. 

Deal with very 
small dt 

tiMS. 
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